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DATA COMMUNICATIONS CONCEPTS 
GENERAL 


The term "data communications” (Datacomm) denotes the 
bidirectional transfer of data between a centrat computer and one 
or more terminats. Datacomm is the interfacing of remote users 
and devices (Cterminats) with on-site functions performed by the 
central computer. The 81800/81700 Data Processing System can 
function as the central system for a network of remote devices 
(terminals) or as a satellite computer to atarge system. Figure 
2el illustrates a Datacomm network. . 


i t 1 STATION 
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Figure 2.1 A Typical Data Communications Network 


A Datacomm network inctudes a central computer and the renote 
dewices which are attached to tt (Ci«@e» Lines » adapters» 
terminals).j Terminals will vary in how they communicate with the 
systen. The specific type of terminat used can range from a 
“teletypewriter™ unit to another computer. The distance between 
the terminait and the centrat computer» and the _ type of 
transmission tines used can also vary within the Dataconma 
network. 
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DATACONM APPLICATIONS 


The applications of the Datacomm system are nuserous and varied 
in function. The hardware supporting the applications wilt atso 


vary. 


a) 


b) 


c) 


d) 


e) 


The major applications are briefly described below. 


Inquiry processing ofr onstine processing makes use of 
central locations. A prompt response can be provided for 
each inquiry. The data transmission is bidirectional anda 
can ‘be cosbined with real-time file updating» where a 
transaction causes the central data files to be immediatety 
updated to show the current status of the appropriate 
accauntse 


Data cotiection invotves the collection of data by 
unidirectionat data flow from remote terminalis to a central 
processing point. 


Data distribution uses unidirectional data f tow in 
transaitting data generated at a centrat processing point to 
termsinais. Data cottection and data distribution are 


combined tn many Datacoam systems. 


Message switching is a method of handting targe amounts of 
data to be dispersed among widely separated tocations. The 
data ftow is bidirectional between a central switching 
center and the terminals connected to ite The centrat 


switching center may perform processing of the data or any 
code conversion required. 


Remote Job Entry attows users at different remote sites toa 
use the central computer simuitaneousty. The data flow is 
bidirectional» with data and the instructions for processing 
transmitted from the remote terminais to the central 
computer. After the desired processing is performed» the 
results are transmitted back to the terminat. The main 
advantage of Remote Job Entry is that the user at a remote 
location has fast access to the computer. 
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FILETHANOLING TECHNIQUES 


Application programs communicate with stattons or sets of 
stations (families) through file-handling techniques. Symbolic 
file names» together with the appropriate OPEN» CLOSE» READr or 
WRITE commands are used for most communications with terminals. 


Note that with the use of fileshandling techniques» application 
programs usually do not have to be rewritten when system software 
or hardware configurations are changed; application prograamers 
need not be data communications experts in order to utilize data 
communications networks. 


DATACOMM SYSTEM INDEPENDENCE 


The system design requires that the Master Control Program (MCP)> 
which is the 81800/81700 Operating System» be as independent of 
the Datacoam systen as possible. This independence attows the 
operating system to be smaiter in size than it would be 
ctherwise» without penalizing the non-Dataconm system user. The 
functions of the ODatacoam system and the 81800/81700 Operating 
System are separate and distinct» and maintaining them as 
separate entities is advantageous to both. 
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BL800/B1700 SYSTEM DATA COMMUNICATIONS HARDWARE 


The 81800/B81700 Data Communications System is a combination cf 
special hardware and software that performs data communications. 
The special Datacomm hardware consists of terminals» transmission 
lines» data sets» adapters» and 1/0 controls. A description cof 
each is included in this section. Control codes and 1/0 
descriptors» atthough not hardware» are also described in this 
section because of their relationship to the speciat hardware of 
the Datacomm system. 


TERMINALS 


Terminals are the etectronic or electromechanicat devices that 
can be attached to the transmission tines of a Datacomm system> 
providing a man/machine interface between the user of the network 
and the network itself. 


when information is sent from a terminal to the central system,» 
the terminal transmits the bit representation of the character 
through the transeission tine. A 81800/81700 Oata Processing 
System can serve as a terminal itself. It may be connected to a 
Datacomm system that has another computer functioning as the 
central system. 


The fottowing definitions of terminad and station are provided ta 
aid the reader in understanding the subject of data 
communications. 


DEFINITION OF THE TERM STERMINAL™ 


A terminal is defined as any device that can transmit or receive 
data through the communications lines of a Datacomm systen. 
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DEFINITION OF THE TERM SSTATION® 


A station is a togical concept» untike a terminat which is a 
physical concept. Every station associated with a Oataconnm 
system must be described in the Network Definition Language (NDL) 
source program. A station is "described" to the Datacognm systes 
by assigning a set of attributes to it. Every station must be 
given a name (i.@e» a “station identifier" attribute) ana a 
terminal species attribute. The station identifier is a logical 
attribute and the terminal is a physicat attribute. Other 
logical and physical attributes are assigned to each station to 
define how the ODatacomm system should interact with each station. 


A station can be associated with a Datacomm line Cexptained later 
in this section)» but it need not have such an association. 
However» until such an association is made» the B81800/81700 Data 
Processing System cannot communicate with a station. The tine to 
which the station is associated Cif any) is not a station 
attribute. A station may be moved dynamically Cie.» during the 
continuous operation of the Datacomm system) from ane tine to 
another Cor from one tine to no tine) and stitt be considered the 
same station. 


A "multiple station line" is a Datacomm tine that can have sore 
than one station associated with it at any instant in time. 
Every station that can be associated with a multiple station tine 
aust have a “station address” attribute assigned to the station. 
Every station assigned to a muitipte station tine aust have 
identicat station address formats (€@.ge» one-character address» 
two-character address»s or three character address). Atl of the 
Stations associated with a multipte station line» at any instant 
in times must have unique station addresses. 


The B81800/81700 Data Communications System can communicate with a 
particular station attached to a multiple station tine» but onty 
if the logical station address and the physical terminat address 
are identical. The station address is determined by the field 
engineer or if the terminal is programmabtes by what the 
programmer has specified the address to be. The Datacomm systesr 
does not attempt to communicate with a terminals but does attegpt 
to communicate with a station. 
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TRANSMISSION LINES 


Connecting the hardware components of a Oatacomm syste is 
usually accomplished by transmission tCines» for examples 
telephone tines. These transmission tines may be either normal 
(switched) lines» special (leased) Lines» or direct-connect. 


Switched lines use the switching equipment of telephone exchanges 
for message routings consequentiys the physical path of the 
transmission can vary widety. 


Leased lines are permanent or sesitpermanent connections and are 
advantageous in that they usuatly permit data transmission at a 
higher rate of speed. 


Direct-connect tines are twisted-wire pairs» normatly» and are 
used for data transmission over short distances» as when 
terminals are in the same buitding as the central computer. 


DATA SETS 


In most Dataconm systems» data sets must be used to transform the 
digital signats generated by computers or terminals to analog 
signals suitable for transmission. This transformation is 
referred to as acadulation and demodulation and has no overati 
effect on the system. 
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AQAPTERS 


An adapter is an electronic interface between a data transmission 
line and a part of the Datacomm system. Adapters perfora 
character assembly» timing comparisons block parity checking, 
block parity generation» and other togic operations. Att 
adapters operate in hatf-duptex mode and present the same 
interface to the Single-Line Control or Multi-Line Controt. 


The adapters are designed to operate over the communication 
facilities defined in table 3.1. 
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§ DESIGNATION $ BANOWIO TH I TRANSMISSION RATE 1 REMARKS ’ 
| ot oe 8 0 000 08 208 6 0808 N28 OO 8 8 00058 BEETS OS OTES DAMM TAAD OHTA ZAS8e@ | 
I i | | { 
I} NARROWBAND (tVariabtle. 1150-300 bits/ iUsuatly a leasedli 
i {Usuattly up to 3 second. fttine. i 
i #300 Hz. { ] t 
i t i t t 
§ VOICEBAND tNominat &AkHz. 1600/1200/1800/ iLeased and 1 
| i 12000/72400/4800/ iswitched tines. | 
{ { $9600 bits per | i 
' 1 i second. 3 t 
{ i } { § 
PPS 6 6 SSS 6 te Se SS ee Oe ee 8 ew a | 


Tabte 3.1 Transmission Facility Classification 


All adapters accumulate one character of data before notifying 
the I/0 controt. The three types of standard adapters are 
described in the foltowing subsections. 
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SIANDARD SYNCHRONOUS ADAPTER 


The Standard Synchronous Adapter provides for a connection of 
terminals via the following services and Burroughs data sets. 
Oata sets equivaient to those tisted betow can atso be used. 
Both an RS232C and a CCITT interface are provided. The clock 
pulse is supplied by the data set. Table 3.2 indicates the 
trans@ission speeds and the tine service applicable for several 
Burroughs data sets. 


iTransmission Speed (BPS)! Service | Burroughs Data Set | 
| 2000.°~*~*~~'t «Switched st ~~SCWA 734-24 
2400 Leased TA 734-24 
1 3 4800 ; Leased ; TA 733-48 1 


2S POU SSBSSNESBSSESA*ASBSVSS SISOS Be BeEwwse Fe BFS BwWPVWQeWs FBS SES 8 EGA BFS BOS BOSSA BVE SA’ Ses wm 


Table 3.2 Standard Synchronous Adapter Oata Set Interface 


~ 376 


BURROUGHS CORPORATION CCMPANY CONF ICENTIAL 
COMPUTER SYSTEMS GROUP B1800/B81700 CATA COMMUNICATIONS 
SANTA BARBARA PLANT PeSe 2212 5454 CA) 


STANDARD ASYNCHRONOUS ADAPTER 


The Standard Asynchronous Adapter provides for a connection of 
the terminals by the services and Burroughs data sets listed in 
table 3.3. Data sets equivalent to those tisted can also be 
used. Both an RS232C and a CCITY interface are provided. The 
adapter is “strapped™ (Chardware-wired) by a field engineer to 
accommodate any one of the listed transmission speeds. Table 3.3 
indicates the transmission speeds and tine service appticable for 
several Burroughs data sets. 


{ Transmission Speed I Common Carrier 1! Burroughs Data Sets 1! 
! (BPS) ! Service I i 
150 | Switched ’ TA 714 
150 Leased TA 7137753 
300 Switched TA 714 
300. Leased TA 713/753 
600 Switched : TA 714 
: 600 Leased TA 713/753 
120C ; Switched TA 714 
1200 ; Leased , TA 713/753 
1 1200 Leased TA 783 1 


Table 3.3 Standard Asynchronous Adapter Data Set Interface 
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STANDARD OIRECT ASYNCHRONOUS ADAPTER 


The Standard Direct Asynchronous Adapter provides for a 
connection cf terminats by a twocewire direct interface. The 
adapter is wired by a fietd engineer to accommodate any one of 
the transmission speeds shown in table 3.4. 


| wee 8 eee 8 eee Oe Cee ew Ce ae OB See OTe TAME Cees Bee ea BT eee eee eee { 


i Transmission Speed (8PS) | Cable Length | 
150 { Up to 1000 feet ; 
; 300 Up to 1000 feet 
120¢C Up to 1000 feet ; 
1800 ' Up to 1000 feet ; 
; 2400 Up to 1000 feet 
; 4800 Up to 1000 feet 
1 9600 : Up to 1000 feet ! 


Table 3.4 Standard Direct Asynchronous Adapter = Cable Lengths 


In att cases the transmission code is ASCII°7 1967. The seven 
data bits are transmitted tleast-significant bit first» followed 
by one parity bit. The character parity is odd for synchronous 


operation and even for asynchronous operation. 
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CONTROL CODES 


Controt codes are recognized by the adapters and are used in the 
Datacomm system for character synchronization» to indicate where 
a message begins and ends. They are also used as a response to 
indicate the success or failure of the tast transmission. 


The adapters recognize the controt codes tisted in Tabie 3.5. 
The corresponding function of each controt code is also listed. 


{wee emer er own EE MEE COBB VPs GS a Qese«we se Fee BF SF Oe eG Oa ese nan @2Oeeweuwe ae 1 


Negative Response 1! NAK»s EDT Coptionat)» TIMEQUT Coptionad) 


i Function q Control Code i 
Synchronization t SYN 
Start , SOH» STX 
Ending . ETX» ETB 
Positive Response ACK» ENQ» BEL» ETX» ETB 
i i 


Table 3.5 Control Codes for Standard Adapters 
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aynchronization Control Code 


Synchronization controt codes (SYN) are not stored in memory. 
Two SYN control codes ermust be received before a Standard 
Synchronous Adapter witt recognize any other control codes in 
semorys», except SYN» up to but not including a Block Check 
Character (8CC). <A synchronization code is not inctuded in a BCC 
SUM. At teast four synchronization control codes aust be 
transmitted prior to data transmission. These codes are 
automatically generated by the adapter prior to the data 
transmission. 


Start Control Codes 


The start controt code (SOH or STX) is used to start the 
accumulation of a 8CC with the next non synchronization character 
received by the adapter. After the receipt of a start control 
code» onty those controt codes ciassified as ending control codes 
tersinate the operation. 


Ending Contral Codes 


The ending controt code CETX or ET8) is used to finish the 
transaission of the message and end the accuasutation of the BCC. 
Following the ending control code» the 8CC witl be the next 
character transmitted if the I/0 operation is a write. If the 
1/0 operation is a reads the BCC will be the next character 
expected after the ending control code is received. 
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Positive and Negative Response Control Codes 


A positive response controt code» unless also classified as an 
ending control code» does not terminate an I/0 operation of the 
positive response code if preceded by a start control code. 


A control code that is classified as a positive response or a 
negative response is defined to be an ending control coder but 
only if it is not preceded by a start controi code. 


An option is provided to ignore EOT €End of Transmission) as a 
negative response controt code for read and write operations. On 
read operations this option allows the I/0 controt and the systen 
to which it is attached to act as a terminal» and to receive a 
potting sequence from other data communications systems. No 
hardware recognition of addresses is provided. On write 
operations this variant allows the [/0 control to ignore EOT in 
order to transmit. polling sequences and other sequences which use 
EQT as the first controt code in a message as a tlLine-clearing 
code. 


BLOCK CHECK CHARACTER (OCc) 


A Block Check Character is normaily transmitted following ali 
massages that contain a start controfi code. The 8CC is formed by 
taking the modulo 2 sum for each data bit following a start 
control code» up to and including an ending controt code. The 
BCC is transmitted after the ending controt code with appropriate 
character parity. A fietd engineer can wire the adapter to 
exclude the generation and checking of a BCC. 
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220 DESCRIPTORS 


The I/0 descriptor is the basic communications link between the 
B1800/81700 system software and hardware. Figure 3.1 itlustrates 
the I/0 descriptor format used in Datacomm. Atl fields are 24 
bits in length. 


| 2D GD OS Sh OD OO SOOO OS BASBPSWSOBPOAOSOE*ES STO SBSWOASSPWSOEAWAHEBSTEAOABADASE WE BEA SGOE 2ESOTeS & ] 


t E ' RS i L i oP ' A i 8 i 
‘ ' 1 ‘ i t I 
Prt nn se nn nn te nn re me nn nn nnn en nee nen n ene n ne eeennn=a] 
E FIELD = ENDING ADDRESS 
RS FIELD = RESULT STATUS INFORMATION 
L FIELD = LINK ADDRESS POINTING TO THE RS FIELD OF THE NEXT 
1/0 DESCRIPTOR IN THE LIST 
OP FIELD = OPERATION» VARIANTS» AND ADAPTER NUMBER 
A FIELD = STARTING ADDRESS OF DATA 
B FIELD = ENDING ADDRESS OF DATA 


Figure 3.1 [/0 Descriptor Format 
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QP Field 


The OP fietd must be set up by the system software before an 1/0 
operation is initiated. The operation requested» any variants to 
the operation» and the adapter identification number Cif 
applicabte) are contained in this fietd. 


The high-order Ctleftmost) three bits of the OP field contain the 
operation code for either a READ» WRITE» BREAK» PAUSE» STOP» or 
TEST. The next 17 bits are used for variants of the operation. 
For example», awrite operation and a write with translation 
cperation woutd have the same operation code» but the write with 
transtation operation would have a variant bit set to cause the 
operation to be modified. 


The low-order Crightmost) four bits of the OP fietd identify the 
unique adapter connected to the I[/0 controt for this operation. 


A Field 


When the cperation specified in the OP field requires character 
transfers to or froma sensory» the A fietd aust contain the 
starting address in memory where the 1/0 controt can fetch or 
store characters. When the A field is required» it must be set 
up by the system software before it initiates an I/0 operation. 
The A fietd must define a non-zero integer number of eight~bit 
bytes. 


8 Field 


The 8 field is required whenever the A fietd is required. The 86 
field contains the address of the tast character position in 
gsemory for 1/0 controt access. The 8 field contents Cending 
address) must be greater than the A fietd contents (beginning 
address). On read cperations the 8 field aust be large enough to 
provide space for all characters expected to be read. When the 
character specified by the 8 field address has been transferred» 
the I/0 controt terminates the operation. 
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L Ejetd 


The Lt fietd hotds the address of the RS fietd of an I/6 
descriptor. Linking is a technique used to execute two or more 
1/0 operations consecutively without intervening system software 
execution. Howevers the tink coutd be to the RS field of the 
same descriptor. Both the SLC and MLC Cexplained later in this 
section) require that atl I/0 descriptors be linked» except when 
the stop operation is used. Upon comptetion of the I/0 operation 
Cif the operation was not a stop operation and if no error 
occurred)» the I[/0 control fetches the address of the RS field of 
the next I/0 descriptor from the t field. The I/0 control then 
checks the operation complete bit of the next I[/0 descriptors» and 
initiates the next operation requested if the bit is FALSE. 


J ow cwecoeoes f cece oceeos jf cece eoeos | ww awoc esas | cee eesewes | enereecsce | 
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Figure 3.2 1/0 Descriptor Linking 
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A siaple write operation tinked to a read operations which is 


very common in Datacomm operationss is illustrated by figure 3.2. 
Assume that the system software has cleared the RS field» set up 
the L» OP» Ase and B fields» and stored the address of the RS 
field of the write descriptor in absolute memory location O. 


Upon receiving an interrupt» the I/0 controt fetches the ARS 
address of the write I[/0 descriptors» and the operation requested 
is initiated since the operation comptete tit is FALSE. 


When the write operation is coaplete and if no error occurred» 
the I/0 control fetches the address of the read descriptor fron 
the L field of the write descriptor. Since the RS field had been 
previously cleared» the read operation is initiated. 


When the read operation is complete and if no error occurred» the 
I/0 controt fetches the address of the RS field of the write 
descriptor froa the L field of the read descriptor. Because the 
write operation had been completed previously» the I/0 controt 
does not initiate the write until the operation complete bit is 
reset. 


The tinked tist of £/0 descriptors shown in figure 3.3 ts simitar 
to those shown in figure 3.2. The read descriptor is tinked to 
the descriptor for a stop operations so that no further Linking 
is performed by the I[/0 control. 
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j E i RS ' L 1 READ t A ’ B ! 
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Figure 3.3 Linking to a Stop Operation 


Figure 3.4 ittustrates an operation using only one descriptor 
that ts Linked to itset f. As aresutt» the 1/0 controt pauses 
after completing the operation. 


I E { RS i L § oP ] A { 8B t 


Figure 3.4 tinking to the Same Descriptor 
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£ Field 


\ 


The E€ field is initialized and used by the hardware during the 
operation and can be used by the system software upon completion 
of the operation. For read and write operations» the hardware 
stores the incremented A field address in the E field. After a 
write operations the E field normatty points to the next bit 
following the ending code. After a read operations the CSM 
stores the finat incremented A fietd address pointing to the 
memory tocation where the next character of data would normally 
be stored. 


Upon completion of a read or write by the hardware during the 
operations the system software can use the E field for message 
Length computation. For example» the E field address tess the A 
fieid address divided by 8& equals the number of characters read 
or written. 


8S Eietd 


The 1/0 controt Uses the RS fietd for three functions: 
ae To determine when to initiate the operation. 
be To provide temporary storage during execution of an operation. 


ce To provide storage for the result status information after 
completion of an operation. 


Prior to» and during an operation» the first 15 bits of the RS 
field are used to store temporary fiags for the CSM» and the last 
nine bits are used to indicate dynamic interrupt information. 


The system software should clear the resutt status bits before 
initiating the 1/0 operation. The £/0 control may not. initiate 
an I/0 operation when the operation complete bit is TRUE (1). 
(See the I1/0 controt descriptions for further information.) The 
operation complete bit is the first of the result status bits and 
is used by the 1/0 controt in I/0 descriptor tinking. 


The meaning of the individual bits for the resuit descriptcr, 
stored in the RS fietd of the [1/0 descriptors is defined in table 
3266 
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¢ * 

J wees we ween ee ee ee cat eee we mw ew eet eee meses Bes sean eee sesame waseonecoee= | 

i Bit 1 Meaning 1 

| [2288 S22 SBS See aeese Ge see eewee aageeeseewe Oe ee ee Se aaeege @ewaevweee @e eoaaehe ea @oeewneee @ a ] 

i 0 { Operation complete 

! H 

i 1 } Exception condition 

| t 

( 2 t Reserved 

i i 

i 3 | Parity error 
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4 1 Memory access error (Read) 
{ 

5 | Memory parity error (write) 
1 

6 1 TIMEOUT 
i 

7 1 


BREAK received 


8 i No ending control code : 
9 : Chaining terminated 

10 Not used 

il Loss of “Data Set Ready" 


een eee Pe St Lae ene ERA great el TO T 


12 § Loss of “"Ctear to Send* (arite) or 
t Loss of “Carrier (Read) 

13 Not used 

14 Not used 

15 Reserved 


cremenninnere hs prensa CL ate 
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| 16 1 Operation coaplete 

i 1 

{ 17 i Data Communications device 
t i 

| 18-23 1 Adapter identification 

j 
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Tabte 3-6 Result Status Bits for Standard Adapters 
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120 CONTROLS 


Two types of Datacomm controls are used with 81800/81700 Data 
Communications System: the SinglesLine Control (SLC) and the 
Multi-Line Control (MLC). To the Datacoma systems software both 
I/0. controls function the same and have the ability to access the 
adapters and main memory. (Refer to the 81800/81700 Systems 
Reference Manuat» Form No. 1057155 for information concerning 
sain memory and control memory.) The I/0 control itself is 
sensitive to I/0 commands and accumulates characters from 
adapters to buiitd messages. The I/0 control processes’ the 
accumulated characters» and initiates various functions as 
specified by the system software. 


The I/7G controts can interrupt the system software for 
notification of the I/0 comptetion. After executing an [/0 
operations the I/0 control stores a 24-bit result descriptor in 
the Results Status (RS) field of the 1/0 descriptor. This 1/0 
descriptor can then be used by the system software to detersine 
what actions if any» should be taken. 


On write operations» the I/70 controts have the capability to 
transtate BL800/B81700 EBCDIC code to ASCII codes and on read 
operations» from ASCII code to EBCDIC code. 


The 1/0 controts can execute the AUTOPOLL function» which allows 
the 1/0 control to continuously pott (request input fro) 
stations on a tine without interrupting the Master Control 
Program. ° 


The SingtecLine Controt and Multi-Line Controt each operate with 
atl defined adapters for the 81800/81700 system. 
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SINGLE LINE CONTROL 


Figure 3.5 shows the relationship of the Single-Line Control to 
pertinent hardware units of the 81800/B81700 system. 


{ oseanweanaess | 
1 S“MEMORY! 
| wean naune @ | 


[ese ere= =] 1 SINGLE 43 COMMUNICATION 
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IPROCESSORE [70 BUS §<->1 CONTROL <-> ADAPTER Icreeenereemesnnnn> 


Figure 3.5 SLC Hardware Organization 


One Singile-Line Controt and one adapter service one communication 
tine. The SLC provides two buffers of 13 bytes each» which are 
used in a cyclic manner to receive data during data transfer 
operations. Any data toss resulting frosa a buffer being 
unavatitable is flagged as a memory access error. 


Data is transferred between the system and the I/0 control in 
8-bit parallel fashion. The Singte-Line Control operates with a 
systema ctiock frequency of 24 or 6 megahertz. 
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Eunctions Of Ihe Singie-Line Controt 


The Single-Line Control provides the following bastc functions 
for each adapter: 
ae Data buffering 
be Interface to CSM 
Ce Reference address storage for an adapter 
de Initiation of an adapter to an appropriate operating node 
ee Servicing Ceuesty tox character transfer 
f. ASCII-7 to/from EBCDIC transiation as selected by variant 
ge Resuit status reporting 


he AUTOPOLL 


“3°21 


BURRQUGHS CORPORATION COMPANY CONFIDENTIAL 
COMPUTER SYSTEMS GROUP 81800/81700 DATA COMMUNICATIONS 
SANTA BARBARA PLANT PeSe 2212 5454 CA) 


Eunctional Description = SingiesLine Control 


The Centrat Service Module (CSM) assumes that a tinked list of 
I/O Descriptors is avaitable to itself. The CSM is initiated by 
the receipt of a 24“bit address which points to the RS fietd of 
an I/0 descriptor. The CSM inspects the first two bits of the RS 
field and» if they are equat to "00", exchanges them with the 
titerat 701" from a storage area. If the exchanged bits are 
still equat to "00%» the CSM initiates the I/0 controi with the 
indicated operation. If the first two bits of the RS fietd are 
not equat to "00"%» the CSM initiates a pause operator to the I/0 
control. After the conptetion of the pause operator, the CSM 
repeats the inspection on the same I/0 descriptor. After 
coapletion of an operations this procedure is again repeated by 
using the link address as a new address. Note that if a locked 
descriptor is dispatched to the Single-Line Control it wilt not 
initiate it due to the fact that it examines the first two bits 
in the RS field before initiation. Instead» it wilt initiate a 
pause as described. 
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The fotlowing are exceptions to the above conditions and 


operations: 


ae If the result has an exception conditions the CS™ 
forces the 1/0 control to go idie after returning a 
result and an interrupt. 


be If the CSM receives a stop operation code» the CSM 
forces the 1/0 control to go idle after returning a 
resuit» and returns an interrupt if apptlicabte. 


Ce If the CSM receives a memory parity error signal during 
the fetch of an 1/0 descriptor (RS» OP» A» Bs Cs» RS 
swap» or tink fields)» or during the fetch of the start 
address» the CSM sends a speciat interrupt message to 
port number 0» channet number 15.5 consisting of an 
address pointing near the field in error. The CSM then 
exits. 


At the completion cf an operation» and after the actuat ending 
data address is stored» the information in the RS field is 
exchanged with the result status bits from the operation. 


The information read from the result status field inctudes one 
-fnterrupt request bit» one highwinterrupt bit» a 3-bit port 
numbers and a 4&*bit channel number. I[f the interrupt request bit 
is TRUE» the CSM generates an appropriate interrupt message to 
the port indicated. 


If the interrupt request bit is FALSE» the CSM generates = an 
interrupt message onty if the result status bits returned had 
exception bit nuaber 2 set. 


The interrupt message is a 24-bit address pointing between the 
result status bits and the tink address. The channel nusber 
contained in the result status area (nornmaily the channet nuaber 
of of the 1/0 control which received the I/0 descriptor) is alse 
returned to the port indicated. 


Figure 3.6 shows the location of the various bits (that are 
inspected by the CSM) in the result status area prior to storage 
of the result. 
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Figure 3.6 Result Descriptor - Single-Line Control 


When the Singtle-Line Control sequences through the status states» 
which inveotve the returning of aresult» various bits in the 
result fietd are used by the CSM to enable or disable the storage 
of the result and to take other action. 


These bit combinations and weanings are as fotlows: 


Bit Combinations Meaning to CSM 


17 23 24 


0 0 Oo The CSM does not store a results» but 
proceeds to the next [/0 descriptor. The 
corgbination of bits 17» 23» and 24 is used 
by a read operation (pott) after a negative 
response with no errors. 


0 0 1 The CSM does not store a resutt» but moves 
the address from the A fietd into the £ 
fieid if the final address in the €£ fietd 
is equat to the terminating address in the 
B fteitd. The CSM then proceeds to the 
next I/0 descriptor. The combination of 
bits 17» 23» and 24 is used by a write 
operation Cpotl) in order to restore the 
pointer to the beginning of the poli tist 
in the absense of error conditions. 
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MULTISLINE CONTROL (MLC) 


The MuiticLine Control services up to 16 communication lines and 
requires one adapter per line. The Multi-Line Control can be 
used only with the B1720 Series system. The first eight lines 
and adapters are serviced by the 81352 Multi-Line Controls and an 
additionat eight tines and adapters can be served by the B1353 
Muiti-Line Controt Extension» which can be cabled to the 861352 
Multi-Line Control. 


Figure 3.7 shows the retationship of the Multi-Line Control to 
pertinent hardware units. 


i t-1 1/0 BUS 
U CENTRAL EP bonne nn nen nnn en nn fon enna | enn e nn fon nnn e fener en tonne 
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i 1 § LINE teeeene------ 
‘ ' ! CONTROL! 
! i i Jeroen en-- 
' ' alata tated Ratatat tater 
' i 
tt ee oy ee 
108 4 «06aLt 428 
| nnn en nnn nn nnn nnn nn nnn nnn tenn tenn nnn re nen en nn een nnnenee-| 
i PORT INTERCHANGE i 


i MEMORY CONTROL UNIT § 


for cwewwe oases | 


t S*MEMORY ! 


Figure 3.7 MLC Hardware Organization 


The Multi-line Controt operates on a 6°megahertz clock frequency. 
The MLC employs a scanning technique to detect adapters that 
require servicing. The time required for servicing depends upon 
the nuaber of adapters simultaneously requesting service and the 
position of the requesting tine relative to the scanning pointer. 
The scanning is continuous» and requires approximately 32 system 
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ciock pulses to scan a coaptete set of 16 adapters without 
servicing any of them. Servicing an adapter takes between 2 and 
10 system clock putses. To detect and service an adapter 


requiring attention takes an average of 24 system ciock putses. 


The MulticLine Controt employs scanning in servicing memory 
accesses for the buffers in control. Data is stored/fetched»s 
eight bits per memory access» in parattiel fashion. 


Gne character of buffering per adapter is provided in the 
Multi-Line Controts» in addition to the one character accunutated 
by the adapter. 


Functions of the Multi-Line Control 


The Muiti-Line Control provides the foltowing basic for each 
adapter: 

ae I/0 initiate handting 

b. 1/0 descriptor fetch for an adapter 

Ce L» Ase and 8 descriptor address storage for an adapter 

de Adapter initiation to an aipesneiats operating mode 

ee Servicing requests for character transfer 

fe. ASCII-7 to/from EBCDIC translation as setected by variant 

ge Result status and interrupt messagecrhandting 

he Linking 

ie AUTOPOLL 
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Eunctional Descrintion = MulticLine Controt 


Input/output is initiated by the receipt of an interrupt = signat 
indicating that a 24-bit message is present starting at absotute 
aemory location 0. The message is an address that points to the 
RS field of an I/0 descriptor. The MLC fetches this address by 
executing a read and clear operation. 


The MudticLine Control then fetches the descriptor that directs 
the I/0 operation to the adapter specified in the CP field of the 
I/0 descriptor. 


The initial I70 descriptor sent to an adapter must be ready for 
execution. The aperation comptete cit of the RS fieid aust be 
set to 0. On a dispatched descriptor» the MLC does not inspect 
the first two bits of the RS field before initiating the 
operation. This is different from SLC operation. 


Foitlowing execution of the initial I/0 descriptor» the MLC 
fetches the Link address which points to the RS field of the next 
I/O descriptor in the chain. The MLC then checks the operation 
comptete bit in the RS field of the descriptor. If 0C = QO» the 
MLC fetches the remainder of the descriptor and perforas the 
operation indicated by the OP field. If the CC = lI» a pause and 
inspection procedure is performed at 8&8 to L2-nilliseccnd 
intervais untii OC = 0.2 #£=This procedure is repeated after the 
compietion of each operation. 


The following are exceptions to the above conditions and 
operations. 


ae If the resutt has an exception conditions the MLC for 
the applicabte adapter goes idle» after returning the 
result status information and an interrupt. 


be If the MLC receives a stop operation code» it wilt go 
idie for that adapter» after returning a result and an 
interrupt if applicable. Ait adapters must be idte for 
the MLC to go idte. 


Ce If the MLC receives a memory parity error signai during 
the fetch of any I/0 descriptor fietds or during the 
read and clear message operation» the MLC sends a 
speciat interrupt message to port nusber 0» channel 
number 15» consisting of an address pointing beyond the 
fieid in error. 
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The MLC accepts atl I[/0 itinitiate interrupts directed to it» 
regardtess of the state of an adapter. If an I/0 initiate is 
directed to a busy adapters the MLC forces the adapter to the new 
operating state» thereby destroying all traces of the previous 
operations including a pending interrupt message. 


After the completion of an operation and after the actual ending 
data address has been stored» the information in the RS fieid cf 
the descriptor is exchanged with the result status bits from the 
operation by execution of a memory swap operator. 


The information read from the result status fieid tnctudes one 
interrupt request bit» one high interrupt bit» one 3-bit port 
nuabers and one 4-bit channel number. If the interrupt request 
bit is TRUE» the MLC generates an appropriate interrupt message 
to the port indicated. 


If the interrupt request bit is FALSE» the MLC generates an 
interrupt message onty if the result status bits returned have 
exception bit nuaber 2 sete 


The interrupt message is a 24-bit address pointing between the 
resut(t status bits and the tink address. The channet number 
contained in the result description status area is normality the 
channei number of the MLC which received the I/0 descriptor. 
This channet number is returned in any message generated by the 
contrat. 


Figure 3.8 shows the location of the various bits in result 
status area that are inspected by the MLC. 


RS POINTER RS POINTER #¢ 24 
| I 
v j . Vv 
{wee ccm t econ | co eceean cece jo cece cee saes j cece cnceenen j ceeneenesee= { 
1 RESERVED #f INTERRUPT 3 HIGH: i TO PORT 1 CHANNEL 1 
i i t INTERRUPT | NUMBER | NUMBER | 
fos ce eewsene | os ee eesesene J etewsneesanees | sess weseseen jf cess sewcene= | 
Nusber 

of Bits: 15 i ih 3 4 


Figure 3.8 Result Descriptor -- MulticLine Controt 
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The MultirLine Controt» servicing a write interrupt message» has 
the ability to stop servicing the write interrupt message and ta 
service a normal menory request of a read and clear message 
operation any time the interrupt register is in use (locked). 
The MLC is permitted to stop servicing a write interrupt sessage 
only during the period that the lockout signat is TRUE» but this 
must occurs however» before the memory cycte has been granted to 
the MLC. 
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BA8QO7B1700 SYSTEM DATA COMMUNICATIONS SOFTWARE DESCRIPTION 


The 81800/81700 Data Communications System (Datacomm) operates 
asynchronously with the Master Controt Program (MCP)> providing 
efficient multiprogramming of data communication functions with 
on-site production jobs. The Datacomm system software consists 
of three different modules or programs: the Network Controller, 
the Message Control Systens and application programs. The 
Network Definition Language and the Network Controtter are 
described briefly in this section. Refer to the 81800/81700 
Systems Network Definition Language (NDL) Reference Manual» Fora 
Nusber 1073715» for detailed information concerning this 


language. The Message Control System» which is optionat for a 
Oata Comm system» is described in this section and in P.S. 2219 
0482s Supervisory Message Controt Systens. The remote fite 


syntax for CO8O0L» RPG and UPL» and a discussion of station 
numbering are atso included in this section. 


NETWORK DEFINITION LANGUAGE 


The 61800/81700 Network Definition Language (NDL) is ciassed as 
both a descriptive language and a programming language. It is a 
high=tevel tanguage for data comsunications and provides a siapte 
means of generating a 81800/B1700 Network Controlier (Cdiscussed 
next do The programmer defines a Datacomm network by specifying 
the network attributes in NDL source code» which includes a 
description of the physical devices in the network» the line 
disciplines to be used» the order and priority of the uses and 
the grouping of stations into files. 


If the physical data communications network is reconfigured» the 
user can easity change the attributes that describe the network 
in the NOL source program» and recompile to produce the desired 
Network Controtter. To simplify the task of the Datacoma systean 
users the NOL Compiler maintains a set of standard routines on 
disk to handte comson tine disciplines». NDL can also accommadate 
a user=written. Message Control System (MCS) when certain 
functions and Datacosm decisions need to be controlled. 
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NETWORK CONTROLLER 


The Network Controilter (NC) is the heart of the Dataconam systen» 
and its function is to process and supervise the flow of messages 
between application programs and the remote network. The 
B1800/B1700 NDL Compiler transtates the source code and» from it» 
produces the Network Controtler codefite and the Network 
Information File CNIF ). Figure 4.1 ilttustrates the ANDL 
generation process. 


§ USER-CODED Uerewwenm-->i NOL {<esesse4s=~1 NOL ! 
§ NOL SOURCE 13 ( COMPILER t j FILES } 
Meee sseressr= 4 i aa ead | acinar | 
i 

[SSS Sees SSeS ee ese eee eee [See ese seers ses Sees es eee am S| 

¥ \ v v 
(Sess sseee=<] peesaseeesene= 4 [Sess ene eee | 
t NETWORK ’ t NOL i t NETWORK 1? 
i INFORMATION 1 f LISTING t {1 CONTROLLER 1 
i FILE 1 pessecsseees est 1OBJECT CODE 1 


—_ 


Figure 4.1  NDL Generation Process 


The Network Information File (NIF) contains tables that describe 
the physical and togicat attributes of the network. The 
initialization vatues for the LINE» STATION» TERMINAL» and FILE 
tables of the Network Controtler (NC) are contained in the 
Network Information File. 


The Network Controiter is a normal-state program that perforas 
the tine discipline» queuing» buffer managements and audit and 


reconfiguration functions required by Datacomm systems. The 
Network Controller say be considered to te a user-defined 
extension of the operating system (MCP). The Datacona 


input/output actions are performed directty by the Network 
Controlter and att peripherat input/output functions for alt 
batch prograas are performed by the MCP. 


The Network Controlder performs its functions through the use of 
user-supplied information and system*supplied routines. The user 
informations provided by the NOL source programs» concerns lines» 
stations» terminals» line controt>» line discipline» and 
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interretated aspects. The system=supplied routines provide for 


I/G initiation» I/0 completion» entrance to user CONTROL and 
REQUEST procedures» communications with the application programs 
and the MCS. 


When a message is received from a station» the Network Controller 
CNC) queues it for the MCS or the application progran. then a 
message is received from an application program or the MCS» the 
NC initiates the appropriate procedures to transmit the message 
to the station. The NC also takes care of simultaneous I/0> 
sultiple lines» recovery from tine errors» and auditings if 
required. 


NOL is ahso used to define other attributes of the 81800/B81700 
Data Communications network. Thus» NOL provides a description of 
the line adapter configurations the configuration of data sets» 
each terminat. species» each stations and the tine disciplines 
that are used with the Lines and stations of the network. 


The physical attributes that must be described for each station 
in the NOL source program are the station terminal species and 
the station adapter type. The station address is another 
physicat station attribute that can be described. 


For additionat information concerning the Network Definition 
Language refer to the 981800/81700 Systems Network ODOefinition 
Language (NDL) Reference Manual» Fora Number 1073715. 


APPLICATION PROGRAMS 


The 81800/81700 users* application programs for Datacomm may be 
written in CGBOL» RPG» or the User Programming Language (CUPL) 
source code. When the source code is comptied» the resulting 
application progras is to process the input/output data in teras 
of the problem to be solved and does not have to be concerned 
with the ginute details of the data communications network. The 
function of the application programs is to process’ the 
input/output data according to applicaton considerations» as _ in 
normal batch processing. The data is contained in the text of 
messagese 


Because of the functions provided in the MCS and the Network 
Controllers the application program can deat with commmunication 
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devices in the same manner as with conventional devices such as 
card readers» tine printers» and magnetic storage devices. The 
Network Controller provides the interface tetween the application 
program and the remote network. Application programs are linked 
to the Network Controtter by the file name in the FILE Section of 
the NOL prograa. 


Figure 4.2 illustrates the relationship of an application to the 
Network Controller and to the remote devices of a ODatacoms 
network. 


frre ocecer oceans | (oe en eane fecroeroecee= | 


i USER ( t NETWORK ¢- (eseeees<<] 
i PROGRAM [<ereree--->ICONTROLLER 1! 


Figure 4.2 Datacomm Program Retationship 


An application program can open a renote fite through which 
several stations are accessible. These stations are said to be 
wsembers of a famity of stations and constitute attributes of the 
file. If an MCS is present» stations can be added to or deteted 
from the family white the file is open. The stations of a fanily 
need not have the the same terminal type. The FAMILY statement 
in the FILE section of the NOL program is used to list the names 
of the stations that are members of the file being described. 


DATACOMM REMOTE FILE SYNTAX 


When using a Dataconmm network» the user must dectare his file 
REMOTE. The remote fites are used for communication between an 
application program and the remote terminats by way of 
NOL*compited Network Controiter. The application program treats 
the remote files as it does any other file. The Message Controat 
System (MCS) uses the “HEADERS” option for remote files. 


The remote file syntax for COBOL» RPG» and UPL is described on 
the following pages. Following those descriptions is an 
explanation of station nusbering. 
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Examptes of severat application programs written in COS80L are 
included in appendix 8. 


COBOL Remote File Syntax 


Extensions toa 81800/81700 COBOL permit users to OPEN» CLOSE» 
READ» and WRITE remote files. These extensions invoive the 
FILE“CONTROL SECTION of the ENVIRONMENT DIVISTION>s the FILE 
SECTION of the DATA DIVISION» and the PROCEDURE DIVISION. 
Following is the syntax to be observed for each division. The 
underscored words in uppercase type are required by the COBOL 
language syntax. 


ae FILETCONTROL SECTION CENVIRONMENT DIVISION) 


SELECT file-name ASSIGN TO REMOTE. [CWITH HEADERS] 
ACTUAL KEY IS data-namee (Optionat ) 


The remote file is identified by the SELECT file-name ASSIGN TO 
REMOTE statement. When this file is opened in the PROCEDURE 
DIVISION of the application program» a message is sent by the MCP 
to the Network Controllers which will attach a fanily of remote 
stations to the fite. The file-name from the SELECT statement is 
used untess the VA of ID Csee point be hbetow) is present in the 
FILE SECTION of the DATA DIVISIONS; the file-name must match a 
family in the FILE Section of the NOL progran. 


The ACTUAL KEY option aay be used with the remote file to 
selectively identify one station in the remote file. If the key 
is specified » it must have the following format: 


Ol REMOTE-KEY 
03 STATION@“RSN PC 9€3). 
03 TEXT@“LENGTH PC 9(€4). 
03 MSG-TYPE PC x¢€3). 


STATION“RSN refers to the Relative Station Nuaber of the station 
in the remote file. 


TEXT“LENGTH defines the text size» in characters» and = should 
never be targer than the largest 01 Levet item dectared for the 
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fite. If TEXT“LENGTH is targer than the tlargest O01 tevel item, 
data with be truncated from the low-order portion. 


MSG-TYPE is set to a 1 by the Network Controller for a read 
operation. On a write operation» MSG*TYPE must be set to 0 in 
the application program» unless an MCS is participating and 
explicitty changes the vatue. 


The tevel specified for the remote key does not have to be Ol» 
but the group length must be 10. A syntax check is done only on 
the group tength. 


All ather FILE-CONTROL clauses are ignored for remote fites. 


be FILE SECTION COATA DIVISION) 
FD 
FILE CONTAINS integer ---~-<-1) STATION 
§ STATIONS 
VA OF ID =~----! data-name 
t titeral 


The CONTAINS clause specifies the number of stations and aust 
match a file name in the FILE section of the NDL program. The VA 
OF ID statement is optional. 


VA QF ID can be used to dectare an external file name for remote 
files» just as it can for other types of hardware» such as 
magnetic tape units»s disk devices» line printerss and card 
readers. 


Ce PROCEDURE DIVISION 


i INPUT 
OPEN «27-1 INPUT-OUTPUT renote-file-nase 
§ GUTPUT 
WRITE-----1 resote-file record CF ROM data~nane] 
CINVALID KEY staterent] 
READ“-----! remote-fite CAT END statement] 


CLOSE-----1] remote file-naaze 
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The OPEN verb opens the named fite and causes stations to be 
attached to it. A remote file can be opened INPUT» OUTPUT» or 
INPUT-OUTPUT. 


WRITE gives text from the remote-file record area or fron 
data=name to the Network Controtler for subsequent transsissicn 


to the station or stations. READ waits for the Network 
Controtier to pass any text received from one of the stations in 
the remote file. If ACTUAL KEY is used in the FILE“CONTROL 


SECTION» ACTUAL KEY wilt be modified when text is received to 
contain information about the station and text. If AT ENO is 
presents the AT END statement is executed when directed by the 
Message Control System» or by the Network Controttler at shutdown 
time» when the 681800/81700 computer operator enters a “QC” 
keyboard input message from the console printer. 


Notes Exception conditions for the READ verb must be tested by 
the USE AFTER STANDARD ERROR PROCEDURE ON file-name. 


CLOSE detaches the stations and closes the remote file. 


RPG Remote File Syntax 


In the RPG source program» a Datacosam file specifier is dectared 
with the following differences: 


ae The word REMOTE must appear starting in column 40 of the 
Fite Description card. The number of buffers is permitted 
for demand fites in cotunmn 32. Ailowable types and 
designations (Ccotuans 15 and 16) must be Input-Demand>» 
Cosbined-Desand» or Output. 


De A Tetecommunication Specifications card must follow the File 
Description Specification card. The Telecoamunication 
Specification card must contain the fotltowing: 
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Card 
Cotuan Contents Meaning 
6 T For Teteconmunicaton. 

7-14 File name 

16 ~- 18 Number of stations. 

19 - 21 Maximum number of messages undelivered 

{2 to 255) 
‘22 7 27 Identifier accessible by program» con- 


tains 3 character station nuaber. 


28 = 33 Identifier accessible by program» con- 
tains 4 character message size Cin 
characters) 

Co In the CALC specifications» receiving from and transaitting 


to terminats is performed via the RECV ane SEND operations. 
Notes See the RPG Manual for more detaits. 


UPL Remote File Syntax 


The UPL remote file syntaxe which is somewhat simitar to cCcde@0L 
syntax» inctudes file declarations and the OPEN» CLOSE» READ» and 
WRITE verbs. 


The FILE statement and the options used for remote fites are 
described below. 


FILE internal-file-name CDEVICE=REMOTEC<NUMBER>)CWITH HEADERS] 


CoREMOTE KEY J 
CoNUMBER «OF -STATIONS=<NUMBER>] 
C>BUFFERS=<NUMBER>)) . 


The REMOTE.~KEY attribute indicates that a key is present for a 


cead or write operation to the file. If this attribute is not 
specified» a key cannot be used. Each fietd of the key is in 
decimal characters. The key is comprised of 10 characters ana 


has the following format. 
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OL KEY.INFO CHARACTER €10)>» 

O02 STATION.NUMBER CHARACTER (3)» 

O02 TEXTeLENGTH CHARACTER (€4)>» 

02 MESSAGE.TYPE CHARACTER (€3)>» 


The <NUMBER> following the device type "REMOTE" indicates the 
maxigsum number of messages that will reside undelivered at one 
time in the reacte file. This inctudes alt messages destined 
either for a station Coutput) or from a station Cinput). 


The “BUFFERS statement specifies how many of the undetivered 
residing messages wiil be kept in memory at one time. Any excess 
Cmore than “BUFFERS” but not more than <NUMBER> in “"DEVICE* 
statement) will reside on disk. 


‘ 


NUMBER-OF-STATIONS specifies the number that can be attached to 
this file as provided for in the Network Controttler. 


The fotitowing is the syntax for READ and WRITE verbs for use with 
remote files: ; 


READ internal-file-nane C*€*<remote-key>"1") Carea) CON EQF statenent3] 
CON EXCEPTION statenent;3] 
WRITE internat-file-name ("C€"*<remoteskey>"1]")] Carea); 


Remote~key must be present if REMOTE.KEY is specified in the FILE 
Statement. 


On a REAO remotes the key contains the data described by the 
REMOTE.-KEY attribute that pertains to the message just read. If 
the file is eapty» the program is suspended untit a message is 
present. 


ON EOF is executed when directed by the Message Control System» 
or by the Network Controiter at shutdown time when the 
81800/81700 operator enters the "QC" console input message. 


If the ON EXCEPTION option is specified» it wilt be executed when 
an irrecoverable 1/0 error occcurs on a READ. 
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Station Numbering 


There are two types of station numbers used in 81800/81700 
Datacoam: Relative Station Number CRSN) and Logicat Station 
Number CLSN). 


Relative Station Numbering 


A given remote file may contain one or more stationss reference 
to these stations is by RSN within the file. The RSN is 
deterained by the order in which the station is defined by the 
FAMILY statement in the FILE Section of the NOL programs or by 
the order in which the Message Controt System attaches the 
stations to the file. 


Example: 


FILE TESTS: 
FAMILY = Sl» T3s S7. 


Station $1 would be retative station nuaber 1» because it is the 
first station defined. Station T3 would be retative station 
number 2» because it is the second station defined for FILE TEST. 


Logical Station Numbering 


Stations in a Dataccam network may also be identified by LSN» but 
onty within the Message Controt System. Since the MCS” may 
participate in every message transfer» a fite does not have the 
same meaning to an MCS as it would fo an application progran. 
Logicat station nusber has no relationship to file names» but is 
determined by the order in which a station is defined in the 
STATION Section of the NOL program. 


BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
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Exaaples: 


STATION DEFAULT TD7: 
MYUSE = INPUT»OUTPUT 
RETRY = 5. 


TERMINAL 


STATION TO8s 
DEFAULT 
ADDRESS 


STATION TOLS 
DEFAULT 
ADDRESS 


woul 


iW 
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% This is a tist of station 
% defaults that may be used 
Zin subsequent station 
Z% definitions. 


This is togical station 
number 1» because it is the 
first station defined. 


we NN 2X 


2 This is togicat Station 
Z nuaber 2s because it is the 
Z second station defined. 
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MESSAGE CONTROL SYSTEM (¥CS) 
GENERAL 


The Message Controt System is optionat for the 81800/81700 
Dataconmm Systen. The MCS» when present» controts message flow 
between application programs and the Network Controtler. It is 
the responsibility of the MCS to process alt messages directed to 
it and send thea to the appropriate stations or programs. The 
MCS has more potential power than a normal application prograa 
and operates in conjunction with the Network Controtter. Note 
that the NC/Network Controller interface is message oriented and 
that both the MCS and the Network Controiler use the same message 
foraat. 


The user may write the MCS in User Programssing Language CUPL) or 
in CaspoL_. Which ftlanguage to use is entirely up to the user; 
however» users should note that if the MCS is coded in the same 
language as the applications programs» there wiil not be the 
extra overhead of switching S-msachines Cinterpreters) as the MCS 
and the applications aiternately process messages. 


The 81800/81700 software release inctudes an ittustrative MCS 
(MCSII) which can be used as a base for user-written MCS*s and a 
supervisory MCS CSMCS) which is intended to be used unmodified on 
systems which need to interconnect many stations with various 
applications (such as CANDE>»s SYCOM» RJE or any user-written 
application). See the respective product specifications for 
further detail. 


NEED EQR AN MCS 


The fotlowing criteria may be used to determine whether or not an 
MCS is needed to control the 81800/B81700 Datacomm network: 


ae Degree of sophistication of the network 
b. Type of tine error recovery desired 

ce Need for text editing 

de Need for sessage switching 

e. Need for dynamic network reconfiguration 
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MES EUNCTIONS 


The functions performed by a Message Controt System are at the 
user*s discretion and vary from apptication to application. 
Users with Message Control Systems are allowed to participate in» 
or rigidly controls system functions and decisions. Some 
examples are tisted below. 


ae Network reconfiguration 

be Error handting 

ce Message switching 

de Pre-processing of the message 


Note: For further information regarding the MCS» see Message 
Controt Systems (NCS) Interface» (P.5. 2212 5447). 
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DATACOMM MESSAGE ELON 


GENERAL 


The Network Controtler processes and supervises the flow of 
messages between application programs and the remote stations of 
the Datacomm network. If a Message Controt System (MCS) is 
present in the networks the MCS controls the message flow between 
the application programs and the Network Controttler. 


The data to be transferred to or froma the remote devices’ is 
contained in the text messages. A message header always precedes 
the text of the smsessages- Messages can vary in size frogs a 
single character to any continuous character string that can be 
accoamodated by the equipment. The tength and content of the 
message text depend upon the application. 


For further inforsgation see MCS Interface (P.S. 2212 5447). 


The Network Controttier has a queue array which has one entry for 
each station in the networks and one additional entry for speciat 
uses which is the first entry. For exanple» when the apptication 
program opens the remote file» an open indicator is placed in the 
first entry Centry 0 of the Network Controtter queue array. 


DATA MOVEMENT 


Data movement in an NDL-compited Datacomm network occurs whenever 
an application program or an MCS does a read or write operation. 
The occurrence of the data movement is indicated by the letters 
OM and a numeral (Ca.gex» O0OM2) adjacent to an arrow. The numerats 
show the order in which data movement occurs. 
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MESSAGES NO MCS PRESENT 


Figure 5.1 iltustrates Datacomm message flow when no “Message 
Control System is present. 


1APPLICATIONI DML tana a 
t PROGRAM I<s-2----9""1BUFFERI <---""-1------ 
[onnneneeen-)00 fo--TREMOTE FILE! P------1 1 1/0 
FAPPLICATIONG 1 & QUEUE | 1 i 
L PROGRAM $ §  Ieseseses---1 ; 1 oc 
Ponccecmee--)) 1DN2 occeceo---] i oo 
i DATA t<n=1 : { NETWORK | 1 oN 
i AREA 1 ICONTROLLER! a 
[once nneen--f---1 Jan-e------] 1 oR 
1DM3 ! oo 
Cea talatatatatatatatal | Pot 
1 & NETWORK # DM4 i------1 é 
t ot CONTROLLER I--<------>1 BUFFER I -------1-----> 
a-->1QUEUE ARRAY | I------1 i 


Figure S-1 Oatacomm Message Flow - No MCS 


The I/70 controt collects the input sessage character(s) in a 
buffer. The Muiti-Line Control has a one character buffer» and 
the Single-Line Controt has two 1i3-character buffers. The I7/0 
contrat transfers the character(s) to a buffer in memory that is 
large enough to hold the entire sessage. When the application 
program executes a read operation on its remote fite>r the MCP 
transfers the first input message to the record area of the 
application program. OM1 in figure 5.1 indicates that the first 
data movement occurred during the message transfer. The 
application program processes the message and executes a write 
operation in reply to the remote station. The MCP transfers the 
reply from the record area of the apptication program to the 
Network Controifler queue array. 


When an application program executes a fite open operation on a 
remote fites» the following actions take place. 


ae The MCP queues a remote file open message to the 
Network Controller through entry 0O of the Network 
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be 


Ce 


f. 


g- 


Note? 


A fite 


Controller queue array. 


The MCP constructs a File Information Block (FI8). The 
disposition of the remote file open request is not 
known at that time» and the application program may be 
suspended Crotled out of main memory) to await 
permission to open the remote fite. 


The Network Controller grants the file open request» 
and attaches the station tlist to the message just 
received from the MCP. 


The Network Controiter executes a communicate to the 
MCP to inform it of the approvat of the file open 
request. 


The MCP uses the job number to find the suspended 
program. 


The MCP attaches the station list to the object progras 
FI8 and discards the message that the Net work 
Controtier sent. 


The MCP makes an entry in its queue directory when the 
resote fite is opened. 


The MCP does a cause operation oan the Run Structure 
Nucleus of the suspended program. 


If a fite open request is executed by an apptication 
program with fewer stations dectared in the application 
program than have been specified in the NDL source 
programs not ali of the stations witt be marked “READY™ by 
the Network Controtter. Ontiy the stations that have the 
lowest relative station number Cin the FAMILY statement of 
the FILE Section of the NDL program) wiil be marked 
“READY.* For examples if five stations are declared in the 
applicaton program» and eight stations are specified in 
the NOL FAMILY statement» only the first five stations 
specified will be marked “READY.” 


open request wilt be disapprowed by the Network Controtier 


for any one of the following reasons. 


ae 


The MYUSE dectaration in NDL and the file open attenpt 
do not agree on the functional use of a station. For 
examples MYUSE = INPUT was specified in the NDL source 
programs but the application program attenapted to open 
the file as an output file. 


 6°4 


BURROUGHS CORPORATION COMPANY CONFIDENTIAL 
COMPUTER SYSTEMS GROUP 681800/81700 DATA COMMUNICATIONS 
SANTA BARBARA PLANT PeSe 2212 5454 (A) 

be The current file open attempt would result in the 


opening of a fite not deciared in the NOL prograa. 


Ce FAMILY = OUMMY was specified in the FILE Section of the 
NOL program and no MCS is present in the Oatacoarn 
system. 


The MCP causes a OS or OP condition (discontinue program) after 
the file open atterpt is disapproved. 


MESSAGE FLOWS MCS PRESENT BUT NOT PARTICIPATING 


Figure 5.2 itlustrates a data communication systea that has a 
Message Control System present. The message flow is identical to 
the case illustrated by figure S.1» except that the MCS is 
notified of severat options from which a choice must be made. 
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SAPPLICATIONI 8 I-----------1MESSAGESI ' ' 
PROGRAM 11 ! v i ERROR i 7a 
Im - = = = <8 10M2 { Poocem----1 1 MESSAGE i 
1 DATA i<- i MCS INPUT! 1 MCS a 
{ AREA i>- ‘ WQUEUE FILE! | RESPONSE i oa 
tatetatatetatatatetel Bt ! Pocenncennnt I i oN 
1pM3 ‘ i ' 1 oT 
‘ I----1----1 i { » oR 
v 1 MCSI<--1 i ' oo 
Porennn-----1 an Coen ; Pot 
! NETWORK 1 IDATAL 9 ennennen--) ' 
{CONTROLLER I<------1AREAS | NETWORK 1 ! 
IQUEUE ARRAYS fm---1)  ICONTRCLLERI i 
Joann nn -- =n J moneennn=-] i 
’ t 
; bese---1 I 
Pon en nn nnn nn nn nnn nn ne enn een > BUFFER I oo 1-----> 
DM4 7 I------1 


Figure 5.2. ODatacomm Message Flow - MCS Not Participating 
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The MCS its notified of alt file open and file close operations 
executed by the applicaton programs» and the MCS may approve or 
disapprove. Data communications errors are reported to the MCS 
by the Network Controller. 


The MCS may cosnmunicate directly to an application programs but 
the apptication program cannot communicate directly to the MCS. 
The MCS is able to monitor and control system events that affect 
the application progranas. The MCS may atter station/line 
priority» job priorities» or send speciat instructions to remote 
stations. 


MESSAGE ELOW: MCS PRESENT AND PARTICIPATING 


when the MCS is present and participating in the Datacoum network 
the message flow and data movement are considerably different 
from those shown in figure 5.2. Figure 5.3 ittlustrates the 
differences. : 
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"igure 5-3. Datacoan Message Flow - MCS Participating 


In the norrmat course of the MCS receiving a message from the 
rea@aote networks processing the message» and sending a reply to 
the remote networks the following actions occur. Assume that the 
Network Controtter> Message Controt System» and appticatioan 
programs have been executed and are at Beginning of Job (80J). 


ae The MCS does an OPEN on its remote fite and the 
application program does an OPEN on its remote file. 


De The MCS executes a read operation on the remote file> 
which contains the file open request of the application 
programe 


Ce If the remote file was declared as OUMMY in the NOL 
program» the ATTACH MCS REQUEST attaches the stations 
if any. In the case of a normal remote file apen 
requests» the MCS can choose to approve or disapprove 
the entire file open. 


de The MCS does a read operation on the remote fite and 
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f. 


ge 


he 


the application program does a read operation on the 
remote fite. 


The message is transmitted from the [1/0 control to an 
input buffer. 


The sessage is moved from the input buffer to the MCS 
remote file. 


The MCS does a READ from its remote file. The first 
data movement is indicated by DM1 in figure 5.3. 


By means of a remote file write» the MCS does a write 
operation to the remote file queue of the application 
program. This is shown by OM2 in figure 5.3. The MCS 
then performs the action specified in step d» and waits 
for the coapletion of a READ of its remote fite. 


Processing of the message is carried out by the 
application program. 


The application program does a write operation on its 
remote file. OM& shows the data movement. The 
application program performs the action specified in 
step d. 
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APPENDIX As GLOSSARY 
ACK 


A controt character that is used as an affirmative response to a 
normal selection Cindicating “"ready-to-receive”™) or a 
transmission Cindicating “message accepted”). As an affirmative 
response to ae selections ACK may be preceded by = station 
identifications ADI-AD2» or other information such as a reply. 


ACKO» ACK 


These replies» when in proper sequences indicate that the 
previous block received was accepted without errors and that the 
receiver is ready to accept the next block of the transmission. 
ACKO is the positive response to selection (multipotnt)»- or tine 
bid Cpoint-to-point). The alternate use of ACKO and ACK1 is for 
affirmative replies. The use of ACKO and ACKI provides a 
sequential checking control for a series of replies. Thuse it is 
possibile to saintain a continous check to ensure that each reply 
corresponds to the iamediately preceding message block. The 
affirmative response tc a pott is the transmission of a message. 
ACKO is represented by a OLE character fotiowed by a hexadeciszsat 
2702. ACK1L its represented by a OLE character followed by a 
hexadecimal 323613. 


ADie ADs 


A tworcharacter address» established as the address of a 
terminal. These two characters are used to address a tarminal in 
polling or setections and used in the message header to identify 
the terminal from which a message is transmitted. This address 
may also be used as an identification prefix to acknowledge CACK) 
that a tersinalt is ready to receive a message or to identify NAK. 
On receipt of a message» the receiving station may use ADI-AD2 to 
verify that the nessage originated at the potled terminal. For 
group addressing of broadcast to att terminalis» AD1I~AD2 indicates 
the terminat that will acknowledge receipt of the message. In 
systeas which prectude “downstream™ (terminal to tersinal) 
cormaunicationes <ADL“AD2 in the header» transmitted by the central 
computers may be defined to represent the terminat address and is 
used for address checking. 
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ASCIL (American Standard Code for Information Interchange) 


This codes established by the American Standard Associations 
defines codes for a set of characters to be employed in the 
interchange of information between business equipment over 
telephone and telegraph circuits. The code consists of 128 
controt and graphic characters. 


APPLICATION PROGRAM 


A data processing program usually unique to ane type of 
apptication. 


AUTOMATIC CALLING UNTT CACUD 


A device that may be furnished by a communications carrier 
allowing a business machine to automaticatly establish a diated 
link over the corzgaunications network. : 


AUTOPOLL 


A facility provided by the firmware and hardware in the central 
computer which AUTOmatically POLLS any number of stations as 
specified in a character string caited the "notl list” 
constructed by the data communications software. 


It ts considered “automatic” in that the data communications 
software is not required to initiate each station's polt and 
process the result. As tong as no input messages are present at 
any stations the “autopoti® cperation will continue. 
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BANDWIOTH 


An expression of Hertz measurement which states the difference 
between the high and low frequencies in a communications channel. 


BAUD 


A unit of signating speed equat to the number of conditions or 
Signal events per second. 


BAUDOT CODE 


t 


A code used in the transsission of data in which five bits 
represent one character. Named for Emile Saudot» a pioneer in 
printing telegraphy» it is sometimes referred to as five-bit 
code» fivemunit code» or “teletype* code. 


BINARY SYNCHRONOUS <8SC) 


A method af data transmission which atlows sending or receiving 
of data streams. The data streags may contain bit patterns which 
would noraatty be detected as controt character sequences. 
Therefore» data streams containing object program code may be 
transmitted. The transmission is always synchronous. 


BIT RATE 


The speeds usuaity expressed in bits per second (BPS)» with which 
bits are transmitted aver a communication channet. 
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BIT SYNCHRONIZATION 


The process by which the transmitting and receiving bit 
frequencies are made substantiatly the same and are maintained» 
by means of correction if necessary» in a desired phase 
relationship. 


SLOCK 


A group of characters or bits sent as an integrai unit. Usuaity 
an error-checking procedure is applied over a block» for control 
and recovery purposes. 


GLOCK CHECK CHARACTER (BCC) 


The Block Check Character is a redundant character piaced at the 
end of a transmission block for the purpose of error detection. 


BLOCK NUMBER (BL) 


The block number consists of a tworcharacter number identifying 
the sequentiat btock nuaber of a sub-divided message» each block 
being a separate I/0 operation. 


BROADCAST 


The simudtaneous sending of a message to saveratl stations of a 
network. 


BROADCAST SELECT (851) 


The Broadcast Select controt code informs att stations that "This 
is a broadcast message”. In the boroadcast sequence» ADI1-AD2 
identify the station which witl acknowledge receipt of the 
message. Broadcast Setect is followed inmediately by a 
transmission block» without requiring acknowledgement of the 
selection. 
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CARRIER SYSTEM 


A means of obtaining a nusber of channels over a singte path by 
modulating each channel on a different carrier frequency and 
detodulating at the receiving point which restores the signals to 
their original form. 


CENTRAL QEEICE 


The place where a common carrier has equipment which 
interconnects customer transmission lines. 


CENTRALIZED OPERATION 


The control discipline used in a multipoint data communication 
network in which all message transfers must involve the control 
station. Transagissions directly between tributary stations are 
not allowed. 


CHANNEL 


The communication path used to transmit signais between two or 
sore controlling devices such as the system and a data 
cosgmunications controt. 


CHARACTER SYNCHRONIZATION 


A process in which the character frequencies of the transmitting 
and receiving ends of a transmission circuit are maintained in a 
phase relationship in order that the receiver can derive the 
transmitted characters from the signals received. | : 
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CIRCUIT 


The configuration of equipment used to transmit data from one 
location to another. A circuit may involve more than one type of 
facitity. 


CIRCUIT ASSURANCE 


The function of verifying the existence or the operational state 
of the communication channeit between stations. 


CODE 


A system of syabots and rutes for use in representing 
information. 


COMMON CARRIER 


A coapany that provides coagmunication service for public hire. 


COMMUNICATION LINK 


The connection of two or more stations by the same conamunication 
channel. This tink includes the coamunication control capability 
of the connected stations. 


COMMUNICATION SYSTEM 


The combination of ait the tUlinks» Link interface equipment» 
application and system softwares including controt proceduress 
that are required to effect the transmission of coded information 
between stations in the system. 
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CONQITIONING 


Private and teased transmission lines can be conditioned toa 
reduce distortion and thereby provide data transmission at lower 
error rates. 


CONNECTION 


The established path between two or more terminat instatlations. 
A permanent connection is established by using switching 
facilities. 


Sst Consultative Committee Inter cnationat Telegraphic and 
Tetlephonic) 


An international comaittee that defines telegraphic and telephone 
interconnections and switching standards. 


CONTENTION “CON? 


A functional character which instructs all receiving terminats to 


go to the contention mode. The contention mode is an operations 
condition on a data communication link where no station is 
designated as a smaster  statian. With contention mode» each 


station on the tink must sonitor the signals and wait for a 
quiescent condition before initiating a bid for master status. 


CONTINUOUS OPERATION 


A type of message transmission in which the saster station need 
not stop for a reply» after transmitting each acknowledgement 
units but may continue transmission with the next acknowledgesent 
unit. 
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CONTROL CHARACTER» DATA COMMUNICATIONS 


A functional character intended to control or facilitate 
transmission of information over communication networks. The 
aajor communication control characters provided ares ACK» BEL» 
CANe CRe DCi» DC2»s DC3» DC4e DEL» DLE» ENQ» EQTPESC» ETXe FIB> 
FFe FS» FSL» GS» GSL» HT» LF» NAK»s NUL» POL» RS» SI» SOs» Sh» 
STX» SYNe US» and VT. 


CONTROL PROCEDURE? DATA COMMUNICATIONS 


The means used toa provide orderty communication of inforsation 
between the stations on a data communications tink. 


CONTROL STATE 


An aperationat state on a data communications link in which 
characters» other than communication controts» may be given 
control interpretations. A data tink ts in the coentrot state 
when message transfer is not in progress. 


CONTROL STATION 


A permanently designated station on a data link Cunaffected by 
link control procedures) with the overatl responsibility for the 
orderty operation of the tink. A control station generally has 
additionat controt capabilities €e.g.» the capability to potl 
other stations) not provided at other stations» and is designated 
to initiate error recovery proceduress in the event of certain 
abnormal conditions on the link. : 


CONVERSATIONAL MODE 


An operational mode in which sessage information is used in lieu 
of» or in addition to» control characters as replies for message 
infor sation. 
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CYCLIC REDUNDANCY CHECK CCRC=16) 


A 16-bit redundant character added to the end of a transmission 


biock for the purpose of error detection and control. Ait 
characters following STX Cor SOH) except SYN and the first DLE of 
a DLE OLE sequence are inciuded in the CRC accumulation. A 


cyclic redundancy check is a division» performed by both the 
transmitting and receiving stations» using the numeric binary 
value of the message as a dividends which is divided by a fixed 
polynomial. The most common polynomial used is X16 # X15 + Xn +# 
1. The quotient is discarded» and the remainder serves as the 
check characters which is then transmitted as the Stock Check 
Character (BCC) immediately following a check-point character 
CIT8s ETB» or ETX). The receiving station compares the 
transmitted remainder to its own computed remainder» and finds no 
error if they are equal. 


DATA COMMUNICATIONS SYSTEM 


Gne or wore data links» each of which may be operating in the 
sase or a different mode. 


DATA COMMUNICATIONS 


The transfer of encoded information by means of etectricat 
transmission systeas. 


DATA LINK 


This is an ensenable of terminat instaitations>» the 
interconnecting networks and controiling procedures operating in 
a particular mode» that permits information to be exchanged 
between tocations. 
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DATA LINK ESCAPE COLE) 


Data Link Escape is a controt character used to change the 
meaning of a limited number of contiguous characters that follow. 
They then become supplementary data transmission control 
functionse Onty graphics and transmission control characters can 
be used in OLE sequences. 


The Data Link Escape character combinations are used primarily 
for binary synchronous operation. The Data Link Escape character 
is always the first character of the two character combinations. 
The OLE coabination characters are listed below: 


ACKO i These characters are used only for binary 


ACK1 f--- synchronous operation. Refer to the 
RVI i Gtassary for a detailed description of each 
WACK 4 of these characters. 


OLE STX tiw-- This character is used to start transparent 
- mode in BSC operation. 


OLE DOLE 1 


DLE EO0T t--- Used as control characters during transparent 
DLE ENQ 1! mode of operation. The anemonic for OLE EQT 


DLE SYN 8 is DEOT. 
DLE ETB I 


OLE ETX t-~-- These characters are used to end transparent 


OLE ITB 1 mode of operation. 


DATA SET 


A circuit termination device used to provide an interface between 
a data cosgmunication circuit and a data terminal. A modutation 
and/or demodutation function is typically performed in a data 
set. 


A-il 


BURROUGHS CORPORATION COMPANY CONFIDENTIAL 
COMPUTER SYSTEMS GROUP B1L800/81700 DATA COMMUNICATICNS 
SANTA BARBARA PLANT PeSe 2212 5454 CA) 


DATA TERMINAL 


The part of a station concerned with the functions of generating 
data and/or recording or displaying data» together with the 
control equipment» or system software needed to control these 
functions. 


DECICATED CHANNEL 


A communication channel provided for the exctusive use of a 


specific suodscriber on a contract basis. (See Private line.) 
\ 


DELIMITER 


A controt character used to denote or timit the boundaries of a 
particutar sequence of characters. The delimiter cannot be a 
member of the string. : 


DEMODULATION 


The process of retrieving an original signat from a sodulated 
carrier wave. This technique is used in data sets to make 
cogmunication signats coapatible with business machine signats 
(Contrast with definition of Modutation). 


QEQT 


The anemonic for the OLE EOQT communication controt sequences used 
to signal that the disconnect of a switched circuit must be 
initiated. 
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DOLAL-~uP 


The use of a tetephone to establish a Station-to-station 
telephone contact. 


DISCONNECT CDEQT) 


A communication coantrot sequence consisting of DLE fottowed by 
EQT» used to signal that a disconnect of a switched circuit aust 
be initiated. 


DISPLAY UNIT 


A device which provides a visuai representation of data Ce.ge»s 
cathode~ray tube). 


QUPLEX 


In communications» pertains to the capabitity of sirultaneous 
tworway transmission. 


ENO OF TEST CETX) 


The End-of-Transaission controt character is used to indicate the 
conclusion of a comgunication sequence. Receipt of an EQT witt 
set the terminal in a controt state» waiting for a potting» 
selections or contention sequence. To insure that terminats are 
in a controt state» EOT precedes a communication controt 
sequence. EOT is transmitted by remote terminai as a “no 
traffic™ response to a pott. 
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END OF TRANSMISSION BLOCK (ETB) 


The End-of-Transsission Stock controt character is optionally 
used when messages are of sufficient length to warrant their 
being broken into smatter transmission blocks. ETB indicates the 
end of a block of data» either in a heading or in the message 
texte The heading or text is resumed after transmission of a 
block nuaber and SOH or STX. 


ENQUIRY SENG) 


The Enquiry controt chracter is used as a request for a response 
of station status or for a retransmission of control characters. 
This character ts also used as the finat character of a poit ar 
in a selection when response from the other station is required. 


ERROR 


Any received character. or sequence of characters that does not 
conform to those transmitted. 


ERROR CONTROL 


A system that detects the presence of errors. In some systeass 
refinements are added that correct some of the errors» either by 
operations on the received data» or by retransaission of the data 
from the source. 


ERROR RECOVERY PROCEDURE 


Data coamunications control procedures used to restore norsat 
operations to a data tink after unusuat (Cabnormal) events have 
occurred. 
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EXCHANGE 


A defined area where service is furnished by a comnunications 
carrier. 


FACILITY 


The type of comsunication aedium used to provide communication 
circuits C€eege» cable» radio» open-wire). 


FACSIMILE SFAXD 


Transmission of pictures» maps» diagrams» etc. The image is 
scanned at the transfer» reconstructed at the receiving station» 
and duplicated on some form of paper. 


FAMILY 


a 


A aultistation file. 


FAMILY POPULATION 


The number of active stations in the family of the file. Family 
size is the nuaber of stations assigned to the file. 


FAST SELECT CFst> 


The Fast Setect character is used in a selection sequence 
transmitted by the central computer. Fast Setect is fottowed 
immediately by a transeission btock » without requiring 
acknowledgement of the selection. 
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FILLER 


A character used as a time~fill or space-fill when a block of a 
specified size is required and the heading and/or text characters 
are of insufficient tength for the requirement. 


FQRMAT 


The predetermined arrangement of characters» fietds» lines» page 
nuabers»s punctuation marks» etCes used to clarify the 
presentation of data or a printout. Refers to input» output and 
fites. 


EVULL= DUPLEX CHANNEL 


A cognunication channet where the signating aay be in beth 
directions simultaneously. The signaling speeds used for the two 
directions of directions of transmission on a fult-duplex channel 
need not be the same. 


FULL“ QUPLEX TRANSMISSION 


A type of transmission where information is sent in bath 
directions simultaneousty. 


GROUP SELECT <GSt) 


This character is used to indicate “This is a message for a group 
of stations." [In the group select sequences» ADL"“AD2 identifies 
the station which witl acknowledge receipt of the message. Group 
Select is followed immediately by a transmission block» without 
requiring acknowledgement of the selection. 
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HALESQUPLEX CHANNEL 


A communication channel where the signaling may be in either 
directions but not in both directions at the same time. 


HALF OUPLEX TRANSMISSION 


A type of transmission where information is sent either 
directions but not in both directions simultaneously. CRefer to 
Tworway Aiternate Transmission.) 


HANDS HAKING 


The exchange of controt signals between data sets when the 
connection is established. 


HEADER 


A sequence of characters preceding the text of a message» which 
provides the information necessary to route the aessage to its 
ultimate destination(s). | Headers may consist only of controt 
information or say contain controt information plus text. A 
message header is preceded by an SOH character and is ended by an 
STX character. 


HERIZ <Hz) 


A measure of frequency or bandwidth. The same as cycles per 
second. 
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HOLDING TIME 


The tength of time a communication channet is in use for. each 
transmission. Inctudes both message time and operating time. 


IDENTIFICATION 


A sequence of characters used during the establishment of a 
connection and subsequentiys if needed» to identify a station. 


IDENTIFIER 


A sequence of one or more characters transmitted by a station in 
order to uniauely identify itseif. 


INEGRMATION BLOCK 


* 


A sequence of characters (fixed or variable tength) which fore a 
subdivision of an information message for the purpose of seeting 
transaission requirements. 


INEQRMATION MESSAGE 


A sequence of characters conveying the text. It may atso convey 
supplementary inforsation to fors a heading. 


INSPLANT SYSTEM 


A datacshandting system confined to one building or a nunber of 
buitdings in one tocality. 
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INTERMEOTATE TRANSMISSION BLOCK ENO (118) 


The It™B controt character is used for binary synchronous 
operations to divide a message (heading or text) for 
error-checking purposes» without causing a reversal. of 
transmission direction. The block=check character immediatety 


follows IT8 and resets the block-check count. After the first 
intermediate block» successive intermediate blocks need not be 
preceded by STX or SOH. (For transparent data» which may contain 
control character sequences» each successive intermediate block 
gust begin with DLE STX). If one intermediate block is heading 
and the next is heading and the next intermediate block is text» 
STX must begin the text btock. 


Normal tine turnaround occurs after the last intermediate btock>» 
which is terminated by ETB or ETX CDLE ETB or OLE ETX for 
transparency). When one of these ending characters is received 
the receiving station responds to the entire transmission. If a 
block-check error is detected for any of the intermediate blocks» 
a negative repty is sent» requiring retransmission of att 
intermediate biocks. 


Atl bisynchronous stations must have the abitity to receive ITS 
and its attendant 8CC. The ability to transmit the IT8 character 
is a staticn option. 2, 8 


LINE ADAPTER 


A fine adapter consists of a logic card used to interface a data 
set or communications tine with a Multi-Line or Singte~Line I/0 
Control. 


LINE SWITCHING 


A switching technique that temporarily connects two Lines so that 
two stations can directly exchange inforaation. 
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LINK: DATA COMMUNICATION 


The togicat association of two or more stations interconnected by 
the same communication channel.j A data tink includes the 
communication control capability of the connected stations. 


LOCAL CHANNEL 


A channel connecting a communications subscriber to a central 
affice. 


MASTER STATION 


A station temporarily designated (can be changed by the link 
contreoti procedures) to have controt of the data link at a given 
instant. Master status is normatity conferred upon a station so 
that it may transsit a sessage. 


MESSAGE 


A sequence of characters arranged in a form suitable for the 
purpose of conveying information fros an originator to one or 
wore destinations Car addresses). [t contains the information to 
be conveyed (calted the text) and may» in additions contain 
cosaunication inforsation to aid in the ToBeins or handling of 
the message (catled the HEADER). 


MESSAGE CONTROL SYSTEM (MCS) 


A Message Controt System is an optionat program that controts 
message ftow between application programs and_ the Network 
Controlter. 
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MESSAGE FORMAT 


Rutes for the placement of such portions of a message such as 
headers address» text» and end of message. 


MESSAGE NUMBERING 


The identification of each message within a coamunications systen 
by the assignment of a sequential number. 


MICROWAVE 


\ 


Alt electromagnetic waves in the radio frequency spectrum above 
890 megahertz. 


MODEM 


See definition of Data sete 


MODULATION 


The process by which some characteristic of one wave is varied in 
accordance with another wave. This techniaue is used in data 
sets toa make business gachine signals coapatibte with 
comsunication facilities (Contrast with definition of 
Demodulation). 7 


MOST SIGNIFICANT BIT (4582 


The sost significant bit is that of a binary number which is 
assigned the greatest numericat vatue. It is generatly assigned 
to the most significant bit positions as in the deciaat nuabering 
system. 
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HULTIOROP 


See Multipoint network. 


MULTI“LINE CONTROL (MLE) 


The Multi-Line Controt is an 1/0 control that provides the 
functional control between the computer system and the line 
adapters. It is an integrat part of a multiline data 
communications subsystea. 


MULTIPLE AQDRESS MESSAGE 


A message to be delivered to more than one destination. 


MULTIELEXING 


The division of a transmission facitity into two or sore 
channels. 


MULTIPOINT CIRCUT 


A circuit interconnecting severat stations (see definition of 
Multipoint Network). 


MULTIPOINT NETWORK 
1) A data coamunication tine connecting three or more stations; 


2) A data comegunication tink with the control capability 
necessary to interconnect three or more stations. 
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NAK 


The Negative Acknowledgement controt character is used as a 
negative response to anormal setection Cindicating not ready) or 
a transmission Cindicating parity faiture). Parity faiture can 
occur for any character of a biock ors in a4 message» for the BCC 
or btock number sequence check. NAK may optionaliy be prececed 
by station identification ADit» AD2» or other information. 


NETWORK 


The enseable of equipment through which connections are mace 
between tersminat instaltations. This equipment operates in real 
time and does not introduces store, or forward detays. A 
switched telephone network is the network of telephone lines 
normaity used for dialed telephone catlts. <A private network is a 
network of communication channels reserved for the use of one 
customere 


NETWORK CONTROLLER <NC) 


The Network Controller interfaces with the ODatacomm network 
hardware in order to assune responsibility for direct 
cosaunication with the network. . 


NETWORK DEFINITION LANGUAGE CNDL) 


A descriptives free-form language for defining and iaplementing a 
data communications network. The NDL complier anatyzes the input 
Statements and generates a unique Network Controiter. 


NETWORK INFORMATION FILE <NIF) 


A file containing tabtes that describe the physical and togicat 
attributes of the network. The initiatization values for the 
LINE» STATION» TERMINAL» and FILE tables of the Network 
Controttler are contained in the NIF. 
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NONCENTRALIZED OPERATION 


A controt discipline for multipoint data comnaunication links. 
The transmissions may be between tributary stations or between 
the control station and a tributary station(s). 


QEE=LINE 


Used to describe terainat equipment not connected to a 
transsission line. Can also describe other devices not in direct 
coamunication with the central processing unit. 


QNSLINE 


Used to describe terminal equipment connected to a transmission 
tine. Can also describe other devices in a direct communication 
with the centrat processing unit. 


PAN CHARACTER (PAD) 


Ail binary synchronous stations add a PAD character before and 
after each transmission to insure that the first and tlast 
characters are property transmitted by the data set. The teading 
PAD character consists of a hexidecimat "23559" character SYN 
characters the trailing PAD character consists of all "1" bits 
Chexidecisal “2F-Fa"* character). Although the PAD character is 
comprised of eight bits» the receiver generality only checks the 
first four bit positions. 


PARALLEL IRANSMISSION 


The simultaneous transmission of a certain nuaber of signal 
elements constituting the same tetegraph or data signal. For 
exaapler» alt bits of a character may be sent simultaneously in 
paraltet transsission. (Contrast with definition of Serial 
Transmission). 
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PARITY S1iT 


A bit associated with a character or btock used to check for the 
presence of error within that character or btock. This bit is 
chosen to make the Module 2 sum of the bits Cinctuding the parity 
bit)» in the character or blocks a zero Ceven) or a one Codd) as 
required by the system. 


PARITY CHECK 


A check that tests whether the number of ones €or zeros) in an 
array of binary digits is odd or even. 


PASSIVE STATION 


A station ona data tink that Ctemporarity) is neither a master 
station nor a stave station. 


POINT=TO=POINT CONNECTION 


A configuration in which a connection is established between twos 
and onty twos tersinal installations. The connection may include 
switching facitities. 


POLL SPOL) 


The character used to indicate “This is a polls»* preceding ENE in 
a poilling sequence. 


POLLING 


A cyclicat» sequential process» ordinarity software controtted>» 
that checks specified points» e.ge» remote terminals» for input. 
Potting is centraitty controiled in order to maintain a strict 
discipline over the operation of a numter of points. The reverse 
of polting is SELECTIVE CALLING Csee betow). 
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POLLING SUPERVISORY SEQUENCE 
A supervisory sequence that performs a potting function. 
PREFIX 


A sequence of characters (other than communication controls) used 
in a supervisory sequence to define or aquatify the meaning of 
that sequence. 


PRIVATE LINE 


A channel or circuit furnished a subscriber for his exclusive use 
(See definition of Oedicated Channel). 


QUEVE 


A linear tist for which att insertions are usuatly made at one 
end of the List and att detetions and other accesses are made at 
the cther end. . 


RECOVERY PROCEQURE 


A process by which a responsible station within the network 
attempts to resoive either conflicting or erroneous conditions 
arising in the comrgunicaton process. The control or s«saster 
station is responsibite for this procedure. 


REQUNDANCY 


A portion of the totat message which can be eliminated without 
the toss of essential information. 
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REMOTE JOB ENTRY (RIED 


A computer communications system in which a central computer 
executes programs that were sent to it froma terminal computers. 


REVERSE CHANNEL 


A communication channet between a stave station and a master 
stations used exctusivety for control signals. 


REVERSE INTERRUPT (RVI) 


The reverse interrupt control character is used for binary 
synchronous operation. The RVI control sequence is a positive 
response used in ptace of the ACKO or ACK1L positive 
acknowledgement. RVI is transmitted by a station which is in the 
process of receiving a message to request the sending station to 
terminate the current transmission for one of the fotlowing 
reasons? 


1) The receiving station must transmit a high-priority saessage 
to the sending station. 


2) The control station» when in a suitipoint environment» acts 
as a receiver and wants to communicate with another station 
on the tine. Successive Reverse Interrupt controt 
characters cannot be transmitted» except in response to ENQ. 


The sending station treats the RVI as a positive acknowledgesrent 
and responds by transsitting alt data that prevents it fros 
becoming a receiving station. More than one block transmission 
may be required to empty the buffers of the sending station. 


The abitity to receive RVI is mandatory for att binary 
synchronous stations» but the ability to transmit RVI is 
optional. RVI is represented by a OLE character followed by a 
hexadecimat "26B2". 
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FECOMMENDED STANDARD 232€ (R5232C) 


This standard» provided by the Electronic [Industries Association» 
1s the recommended interface between data communications terminat 
equipment and data communications equipment using serial» binary 
data interchange. 


SELECT (sft) 


The use of this character indicates "This is a normal setect »* 
when it precedes ENO in a selection sequence. 


SELECTION 


A technique for assignment of stave status to a particular 
station on a Datacoan link. 


SELECTION SUPERVISORY SEQUENCE 


* 


A supervisory sequence that performs a selection function. 


SELECTIVE CALLING 


The ability of a transaitting station to specify which station or 
stations on the same line are to receive a message. 


SEQUENTIAL SELECT (SEQ) 


The sequential select character is used to indicate that a group 
of remote terminals is being selected to receive a message 
addressed to that group. The tast terminat setected in the greoup 
will acknowledge receipt of sequential select. Sequential select 
must be fotlowed by ADI-AD2 of another tersinat. 
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SERIAL TRANSMISSION 


Transmission» at successive intervals» of the signat elements 
constituting the same telegraph or data signal. The sequential 
elements may be transmitted with or without interruption provided 
that they are not transaitted simultaneously. (Contrast with 
definition of Paratietl transmission.) 


QHUTOOWN TINE 


The specific time when the Network Controiter perforas several 
functions necessary to the operation of the Datacomm network. 
The major functions are the emptying of alt output queues» the 
disabling of any station input in progress» and the issuing of 
termination notification to ait executing application programs or 
Message Controi Systems. These functions must be performed 
before the Network Controller terminates itself. 


SIGNALS CONVERSION EQUIPMENT 


That part of the terminat instaltation betonging to the data 
centrot channeis comprising at teast one modulator or one 
desaodutator. This equipment provides modulation according to the 
Signais to be transmitted» and/or demodulation of the signais 
received. 


SIMPLEX CHANNEL 


A coagmunication channet where the signaling may be in one 
direction only. 


SINGLETLINE CONTROL (SiLc> 


The Singte-Line Control is an I/0 controt that provides the 
functionat contrat between a computer system and a tine adapter. 
The SLC ts an integrat part of a single-line data communications 
subsystea. 
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SINGLESAQDRESS MESSAGE 


A message to be delivered to only one destination. 


QLAVE STATION 


A station that has indicated its readiness to receive a sessage. 
The assignemnt of stave status is temporary and continues for the 
duration of a transagission. 


START QF HEADER (sOn) 


The Start-Of-Header control character is required only when a 
message header is to be sent with a transmission. When used» SOH 
is the first of a sequence of characters used for the message 
header. The header also may contain terminal identification AD1» 
AD2>» and may» under definition for the specific application» 
contain other information pertinent to the transaission nugber 
CXm#). A header is ended by STX CSTART OF TEXT). 


SIARI QE TEXT (51x) 


The StartcrOFe“TEXT control character precedes a sequence of 
characters which fora the text of the transsission. STX 
terminates a header. 


START/ZSTOP TRANSMISSION 


Start/Stop transmission is an asynchronous transmission in which 
a group of code etements corresponding to a character signat is 


preceded by a start signat. The start signat prepares the 
receiving mechanisa for the reception and registration of a 
character and is followed by a stop signal. The stop signal 


brings the receiving mechanism to rest in preparation (for 
receiving the next character. 
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aTATION 


The aggregate of the terminal equipment Cand software)» and 
cosaunication controt equipment Cand software) attached to a 
particular line adapter for the SLC or MLC. Used for the input 
or output of inforaation for the communications system of which 
it is a part. For further discussion of “station” see DEFINITION 
OF THE TERM "STATION%» Section 3. 


SIOP ELEMENT CIN A STARI/STOP SYSIEM) 


Binary element that indicates to the terminal instatlation the 
completion of receipt of a character to bring the receiving 
mechanism to rest in preparation for receipt of the next 
character. 


SIORE-ANO-FORWARD 
Process of message handling used in a message-switching syste. 


SIUNT 89x 


A device to control the non-printing functions of a teteprinter 
tersinat. Control characters can be sent to the stunt box over 
the communications channet. 


SUPERVISORY SEQUENCE 


A sequence of conamunication controt and» possibly» 
non=coamunication controt characters that perform a defined 
cantrol function. A supervisory sequence consists of a prefix 
together with one or sore controt character delimiters. 
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SWITCHING 


Operations involved in interconnecting circuits in order to 
establish a temporary communication channel between two or sore 
stations. 


SYNCHRONOUS IOLE SYN) 


The synchronous idle controt character is used only by a 
synchronous transmission system» in the absence of any other 
character»p to provide a signat for establishing and retaining a 
synchronism. On initiation of synchronous transmissions a nusber 
of SYN characters are transmitted prior to transmission of any 
other character to permit the receiving station to acquire 
character synchronization. 


SYN is also used as a “time fill™ when no other characters are 
available for transmission at any point in a character sequence 
except between ETB or ETX and the next fotlowing 8CC. SYN is 
purged at the receiving terminat and is not inctuded in the 
summation for 6CC. 


SYNCHRONOUS TRANSMISSION 


os 
A transmission process in which there is always an integral 
nugsber of unit intervats between any two significant intervals. 


TELEGRAPHY 


A system of comaunication for the transmission of graphic 
symbols» usuatly letters or numerats» by use of a signat code. 
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TELEGRAPHYs» PRINTING 


A method of telegraph operation in which the received signals are 
automaticatiy recorded in printed characters. 


STELEPRINTER® 


Term used to refer to the equipment used in a printing tetegraph 
systems a “teletypewriter”. 


TERMINAL 


A terainat is defined as any device that can transmit or receive 
data through the cormunications Lines of a Datacomm system (see 
aiso TERMINALS» Section 35 for further discussion). 


TRANSPARENT MODE 


An operational sode in which all coded coagbinations of eight-bit 
characters are ailowed as message characters within a message 
text. 

\ 


IRIBUTARY STATION 


Att stations» other than the controt station» which are on a 
non-switched auttipoint network are catled tributary stations. 


IURNAROUND TIME 


The time required by data sets when switching between transmit 
and receive modes. 
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TWOSHAY SIMULTANEOUS TRANSMISSION 


A type of transmission where information is sent in both 
directions simuitaneously. 


IWO-WAY ALTERNATE IRANSMISSION 


A type of transission where information is sent in one direction 
or the other directions but not both directions (see 
Half-duplex). 


UNATTENDED QPERATION 


The autog@atic features of a station"’s operation that permit the 
transmitting and receiving of messages without a computer 
operator being in attendance. 


USASCIT CUNITED STATES OF ANERICA STANDARD CQDE FOR INFORMATION 
INTERCHANGE ) 


The USA standard code for information interchange. (See 
definition of ASCII.) 


USER PROGRAMMING LANGUAGE CUPL) 


A coapiterclevet language used primarily for writing Message 
Controt Systems (MCS) for the 81800/81700 Oata Communications 
Systems. 


MERTICAL REDUNDANCY CHECKING CV¥RC) 


Vertical redundancy checking consists of generating an odd-parity 
as each character is received. This technique is used only in 
the ASCII norwat mode (not with EBCDIC). The test is perforged 
on every characters inctuding the LRC. 
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VOICE“GRADE CHANNEL 


ee” 


A channel suitabte for transmission of speech» digital» or anatlag 
data» or facsimites generaity with a frequency range of about 300 
to 3000 Hertz. 


WAITSBEFORE TRANSMIT POSITIVE ACKNOWLEDGEMENT CWACK) 


The WACK character Cused onty for binary synchronous operation) 
allows a receiving station to indicate a “temporarily-not-ready- 
tomreceive” condition to the transaitting station. This 
character can ode sent as a response to a text or heading blocks 
selection sequence (aultipoint)»s tine bid Cpoint-to-point with 
contention)» or as an [0 (Cidentification) tine bid sequence 
(switched network). WACK is a positive acknowledgesent to the 
received data block or to selection. . 


The normat transmitting station response to WACK is ENQ» but EDT 
and OLE EOT are atso valid responses. When ENQ is received» the 
station will continue. The ability to receive WACK is mandatory 
for atl binary synchronous stations» but the capability is 
optional. 


The WACK character is represented by a DLE character foltowed by 
a hexideciaal “*37Ca*™. 


WIDEBAND CHANNEL 


A channel wider in bandwidth than a voice-grade channet. 
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APPENOIX B- PROGRAM EXAMPLES 


CUSTOMER INQUIRY 


BURROUGHS B81800/81700 COBOL COMPILER 
INQUIRY 


IDENTIFICATION OITVISION. 
PROGRAM“ID» CUSTOMER INQUIRY. 
REMARKS. THIS PROGRAM ALLOWS ENQUIRY INTO THE CUSTOMER 
MASTER FILE BY RELATIVE RECORD NUMBER. 
ENVIRONMENT OIVISION. 
CONFIGURATION SECTION. 
SQURCE“COMPUTER. 871700. 
QOBJECT“COMPUTER.j 8°1700. 
INPUT“OUTPUT SECTION. 
FILE CONTROL. 
SELECT CUSMAS ASSIGN TO OLSK 
FILE“LIMIT [5S 1 THRU 26 
ACCESS MODE [5S RANDOM 
ACTUAL KEY IS RECORD“NUMBER. 
SELECT REMOTEL 
ASSIGN TO REMOTE 
ACTUAL KEY WS-KEY. 
DATA DIVISION. 2 
FILE SECTION. 
FD REMOTEL 
FILE CONTAINS 2 STATIONS 
VALUE OF ID {[S "REMOTE". 
OL AMT-MSG2 PC X(€256). 
OL RMT“NSG. 
03 RMTI“TEXT PIC xXC€2). 
FD CUSMAS 
FILE CONTAINS 5 BY 100 RECORDS 
VALUE OF ID I5 “MASTER“/*FILE*. 
01 CUSTOMER-RECORD. 
O02 FILLER PC XC3L). 
O02 CURBAL PC S$9€7)V99 USAGE CMP. 
O02 DAYS30 PC $9C7)V99 USAGE CMP. 
02 DAYS60 PC S9C€7)V99 USAGE CMP. 
02 DAYS9O PC S9C7IV99 USAGE CMP. 
02 FILLER PC X€3). 
O02 GRPYTO PC S9€5) USAGE CMP. 
O02 SLSYTO PC S9€7) USAGE CrP. 
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02 CUSMAN PC X€24). 

WORKING STORAGE@SECTION. 

77) =RECORO“NUMBER PC 9£8) CMP. 

77) =6PAST“DUE PC 9€8)9V99 CMP. 

77 =6RELREC PC 99. 

77 NOWOF“STATIONS PIC 99 VA 02. 

01 START“HANOLER PIC XC€15) VA "EX DEMOHANDLER®@. 

Ci SEND“HANDLER@=TO-EOJS PIC X€2) VA "OC™. 

O01 WS-KEY. 
03 FILLER PIC 9. 
03 STAT“RSN PIC 99 VA te 


03 TEST“LENGTH PIC 9999. 
03 MESG~TYPE PIC XXX. 
01 FIRST-MSG. Lae 
O03 FILLER PIC 9€14) CMP VA 2000000000000009. 
03 FILLER PC X€22) VA *ENTER CUSTOMER NUMBER. 
O03 FILLER PIC 9412) CMP VA @1F4040401£123. 
01 SECOND-MSG. 
03 FILLER PC 9€14) CMP VA 20C00000000000002. — 
03 NAME PC x€24). 
03 FILLER PIC 9€6) CMP VA 20000009. “- 
O03 FILLER PIC 9(6) CMP VA 20000003. 
03 FILLER PC X€16) VA "CURRENT S8ALANCE™. 
03 BALCUR PC 2Z»ZZZ*2Z29.99-. | 
O03 FILLER PIC 9€6) CMP VA 20000003. 
O03 FILLER PC x€17) VA “PAST OUE BSALANCE™. 
O03 BALPST PC 2ZeZ227207279.99-. 
O03 FILLER PIC 9€6) CMP VA 30D000092. 
03 FELLER PC xX€102 VA ®YTD SALES". 
03 FILLER PC X€10) VA SPACES. 
O03 YIDSLS PC Zs27Z2Z>229-. 
03 FILLER PIc 9€6) CMP VA 30000003. 
03 FILLER PIC XC1L) VA "YTO PROFIT*™. 
03 FILLER PC X€13) VA SPACES. 
03. YTDGRP PC 22729-. 
03 FILLER PIC 9€6) CMP VA 20000002. 
O03 FILLER PIC XC€22) VA “ENTER CUSTOMER NUMBER™. 
03 FILLER PIC 9€12) CMP VA 31F4040401£122. 
O03 FILLER PIC 9€12) CMP VA 20000000000002. 


PROCEDURE DIVISION. 


DECLARATIVES. 
ALL“USE SECTION. 
USE AFTER STANDARD ERROR PROCEDURE ON REMOTEL. 
LABEL~1. 
DISPLAY "ERROR - RSN =" STAT-RSN. 
MOVE 1 TO SWi- 
ALL~EXIT. 
EXIT. 
END DECLARATIVES. 
MAIN“LOOP SECTION. 
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DUMMY<“NAME. 


ZIP START“HANDLER. 
OPEN INPUT CUSMAS. 
OPEN 1-0 REMOTE1. 
IF NO-OF“STATIONS = 1 GO TO PARAL. 
PERFORM PARAL VARYING STAT“RSN FROM 1 BY 1 UNTIL STAT@<RSN 
GREATER THAN 
NO-OF“STATIONS.« 
GO TO BIG-LOOP. 
PARAL. 
MOVE “0007 TO MSG-TYPE. 
MOVE 35 TO TEST-LNGTH. 
WRITE AMT-MSG2 FROM FIRST=<MSG. 
BIG-LOOP. 
READ REMOTEL AT END GO TO END RTN. 
IF SWiL = 1 MOVE O.TO SW1 GO TO BIG-LOOP. 
IF RMI“TEXT = "99" GO TO END-ONE. 
IF RMI“TEXT = "00" GO TO PARAL... 
MOVE RMT“TEXT TO RELREC. 
ADO 1 TO RELREC. 
MOVE RELREC TO RECORD“NUMBER. 
IF RELREC IS GREATER THAN 26 GO TO PARAI. 
READ-RIN.- . 
READ CUSMAS INVALID KEY GO TO ERROR-RTN. 
INITIALIZATION-“RIN.j 
AOD DAYS30 DAYS60 DAYS90 GIVING PAST DUE. 
MOVE CURBAL TO BALCUR. 
MOVE GRPYTD TO YTDGRP. 
MOVE SLSYTD TO YTDSLS. 
MOVE CUSNAM TO NAME. 
MOVE PAST-DUE TO BALPST. 
WARNING». €252) RECEIVING FIELD TRUNCATION 
MOVE "000" TO MSG-TYPE. 
MOVE 203 TO TEST-LNGTH. 
WRITE AMT“MSG2 FROM SECOND-MSG. 
GO 10 BIrG-LOOP. 
ERROR-RIN- 
GO TO PARAL. 
END-ONE. 
ZIP SEND“HANOLER-TO-E OJ. 
GO TO BIG-LOOP. 
ENO-RIN. 
CLOSE REMOTE1. 
CLOSE CUSMAS. 
STOP RUN. 
END“OF-J08. 
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co DE 0 
BYTE LENGTH 

000 00000472 

001 00000070 


00000542 
D A T A 

BYTE LENGTH 
000 90000927 
S$ 7-7 M A C 4H 


CS 
LENB=9» SEGB=0» OISPB=11l» COPXB=4>» 


c T YF QO N A R_ Y 
CODEFILE RELATIVE OISK ADR 


000010 


€00013 


TOTAL CODE 


i c tt 0 N A R Y 


CODEFILE RELATIVE DISK ADR 

000003 

I NE P AR A M 

CR ATC H P A OD) 
COPB=24>, 


BASE RELATIVE ADDRESSES: 
DATA*SEGMENT"0=400» COP“TABLE=40» STACK=6413 (BIT LENGTH=1000) 


P R O G R 


» oP A R A M E fF 


FIRS TwEXECUTE-INSTRUCTION=0» 376 
INTERPRETER“NAME=COBOL /INTERP 
STATIC“CORE=7416 BITS 
DYNAMIC@CORE=0 BITS 

DATA DICTIONARY STARTS AT CODEFILE SEGMENT 251 ENTRY 


COCE DICTIONARY STARTS AT CODEFILE SEGMENT 952 ENTRIES 
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R E $ 


DeEeF=3545 BOISPB=12 


tft oO c K 


FILE PARAMETER BLOCKS START AT CODEFILE SEGMENT 1452 ENTRIES 


LAST ERROR AT SEQUENCE NUNBER ~ t WARNING 
33333 COMPILATION COMPLETE 
ELAPSED TIME 2: O01 MINUTE» 15 SECONDS 


PROGRAM REQUIRES 16 DISK SEGMENTS OF 180 BYTES EACH. 


TURE 


FILE BUFFERS & FILE INFO AREAS = INCLUDES 129 
BYTES €#72 TO 540 IF DISK) FOR EACH FILE 


MEMORY REQUIREMENTS 
0000472 BYTES = LARGEST CODE SEGEMENT 
0000927 BYTES = BASE“TO“LIMIT AREA 
0000313 BYTES = CICTIONARIES AND RUN STRUC 
9000689 BYTES = 
0002401 BYTES = ESTIMATED MEMORY REQUIRED 


TO RUN IF 


ALL FILES OPEN 


132 SYMBOLIC RECORDS COMPILED AT 105.600 RECORDS PER MINUTE. 
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GAME 


BURROUGHS 81800781700 COBOL COMPILER 
NUMBER 7GAME 
IDENTIFICATION DIVISION. 
PROGRAM“ID. GAME. 
DATE“COMPILED. 
TIME 073256 DATE 10/16/74. 
ENVIRONMENT OLVISION. 
INPUT“QUTPUT SECTION. 
FILE-CONTROL. 
SELECT TOFILE2 ASSIGN TO REMOTE. 
DATA DIVISION. 
FILE SECTION. 
FD. TOFILE2. 
01 R-RECORO. 
03 #j&INPUT-NO PC 999. 
03 FILLER PC x€253). 
WORKING-“STORAGE SECTION. 
77 WAIT“NO PIC 9(€5). 
77 WAIT@SCREEN PIC 9 VA OQ. 
01 NUMBERS. 
03 INPUT“NUMBER PIC 999. 
03 SECRET“NUMBER PC 999. 
03 LOW-NO PC 9999. 
03 HIGH“NO PC 9999. 
O1 SCREEN-1. 
03 FILLER PIC 9€14) CMP VA 2300000000000000. 
03 FILLER PIC x{21) Va * NUMBERS GAME". 
03 FILLER PIC 9€6) CMP VA 30000002. 
03 FILLER PIC X{(18) VA * 
03 FILLER PIC 946) CMP VA 230000002. 
03 FILLER PIC X€25) VA LOW HIGH™. 
03 FILLER PIC 9€6) CMP VA 20000002. 
03 FILLER PIC X(6) VA SPACES. 
03 LOWVALUE PIC 72229. 
03 FILLER PC XXX VA SPACES. 
03 FILLER PC 99 CMP VA QiFa. 
03 MIDVALUE PC 999 VA SPACES. 
03 FILLER PC 99 CMP VA Q1F 2. 
O03 FILLER PC XXX VA SPACES. 
O03 HIVALUE PC 2€4) VA 1000. 
03 FILLER PC XC 36) VA SPACES. 
G3 FILLER PC 99 CMP VA 21239. 
03 FILLER PIC 9€12) CMP VA 20000000000000. 
03 FILLER PIC 99 CMP VA 2032. 
OL SCREEN“2. 


RANGE. 
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WARNING. 220252) 


O03 FILLER PIC 9€14) CRP VA 20000000000000030. 
03 FILLER PC x(21) VA * kaetkeeeekkan”, 
03 FILLER PIC 946) CMP VA 30000002. 
03 FILLER PC X€23) VA * te eanm, 
03 FILLER PIC 9€6) CMP VA 20D00002. 
03 FILLER PC xX€23) VA * * e oe, 
03 FILLER PIC 9€6) CMP YA 20000002. 
03 FILLER PC x€23) VA * fe aaah, 
03 FILLER PIC 9€6) CMP VA 20000002. 
O03 FILLER PC X€19) VA @* * hel 
03 FILLER PIC 9(€6) CMP VA 20000000. 
Q03 FILLER PC xC€i8&) VA * kkk heen, 
03 FILLER PIC 9€6) CMP VA 20000002. 
03 FILLER PC X€32) VA SPACES. 
03 FILLER PC x€32) VA *YCU LOSE??? SUY THE COFFEE". 
03 FILLER PIC 99 CMP VA 20332. 
QL CLEAR-SCREEN. 
03 FILLER PIC 9€20) CMP VA 2000000000000000011032. 
01 OUMMY-LINE. 
03 FILLER PIC 9€14) CMP VA 20€00000000000000. 
03 FILLER PC 9999 CMP VA ZEROES. 
03 FILLER PC xX€70) VA "*«*xDUMMY*xs YOU WERE NOT IN 
THE RANGE™. 
03 FILLER PIC 99 CMP VA 3032. 
OL GOOD-BYE. 


O03 FILLER PIC 9€14) 7 
O03 FILLER PIC X¢€8) VA “GOOD-BYE". 
O03 FILLER PIC 9€4) CMP VA 211032. 
PROCEDURE DIVISION. 
DECLARATIVES. 
ALL-USE SECTION. . 
USE 
LASEL-1. 
MOVE 1 TO SW1. 
ALL~EXIT. 
EXIT. 
END DECLARATIVES. 
BEGIN. 
OPEN INPUT-OUTPUT TOFILE2. 
PLAY-GAME. 
MOVE ZEROES TO LOW-NO. 
MOVE 1000 TO HIGH-NO. 
MOVE TIME TO SECRET-NUMBER. 
RECEIVED FIELD TRUNCATION 
DDISPLAY. 
MOVE LOW-NO TO LOWVALUE. 
MOVE HIGH-NO TO HIVALUE. 
WRITE R-RECORD FROM SCREEN-L. 
AGAIN. 
READ TOFILE2 AT END CLOSE TOFILE2 sTOP 


CaP vA a0caqog00cococodsa. 


AFTER STANDARD ERROR PROCEDURE ON TOFILE2. 


RU Ne 
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IF SW1 = 1 MOVE O TO SW1 GO TO AGAIN. 
IF INPUT“NO = "BYE" GO TO END-J0B. 
GO 10 YOUTLOSE“2»5 WAIT*FORWA-WHILE°LONGER> 
DEPENDING ON WAIT@“SCREEN. 
MOVE INPUT“NO TO INPUT-NUMBER. 
IF SECRET=“NUMBER = INPUT“NUMBER 
THEN YOU GO TO YOU-LOSE. 
IF INPUT“NUMBER NOT > LOW-NO 
OR INPUT“NUMBER NOT < HIGH-NQ 
GO TO WRITE-OUNMY. 
IF SECRET“NUMBER < INPUT“NUMBER 
MOVE INPUT“NUMBER TO HIGH“NO. 
ELSE MOVE INPUT“NUMBER TO LOW-NO. 


WRITE“USUAL. 
MOVE LOW-NO TO LOWVALUE. 
MOVE HIGH<NO TO HIVALUE. 


WRITE R-RECORD FROM SCREEN-1. 
GO TO AGAIN. © 
YOU-LOSE. 
WRITE R-RECORD FROM SCREEN@“2. 
MOVE 1 TO WAIT“SCREEN. 
GO TO AGAIN. 
YOUWLOSE~2. 
MOVE O TO WALTI“SCREEN. 
WRITE R-RECORD FROM CLEAR“SCREEN. 
GO TO PLAY-GAME. 
WRITE"DUMMY. 
WRITE Re“RECORD FROM DUMMY-LINE. 
MOVE 2 TO WALT“SCREEN. 
GO TO AGAIN. 
WALT T“FOR-A~WHILE “LONGER. 
MOVE O TO WAIT“SCREEN. 
WRITE ReRECORD FROM CLEAR“SCREEN. 
60 TO ODISPLAY. 
END- JOB. 
WRITE R“RECORD FROM GOOO-8YE. 
STOP RUN. 
ENO~OF-J08. 
c G0 OD CE Oo © C€ TT € O09 N A R Y 
BYTE LENGTH CODEFILE RELATIVE DOXSK ADR 
000 09000439 000010 
00000439 TOTAL COOE 


0 A T =A D ©€ ¢ TT FY OF N A R Y 
BYTE LENGTH COOEFILE RELATIVE DISK ADR 


eae eo anu ee ead eeseena eeoansceoene|e Bsaeanangceeszsoanv ewes es 


000 00000998 000003 
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S 7 M A CC H I N CE P A R A MS E T E R 5 


tS C R A T €C H P A QD) 


LENB=9» SEGB=0> OISPB=1i» COPXB=S» COPB=24»5 DEF -=354> EDISPB=12 
BASE RELATIVE ADDRESSES: 
DATAWSEGMENT"0=472» COP“TABLE=40» STACK=6981 (BIT LENGTH=1000) 


P R OQ G R A M P A R A 4 E T E R B t OQ C K 


FIRST EXECUTABLE INSTRUCT ION=0>» 51 
INTERPRETER“NAME=COBOL JINTERP 

STATIC“CORE=7984 BITS — 

DYNAMIC“CORE=0 BITS 

DATA DICTIONARY STARTS AT CODEFILE SEGMENT 2» 1 ENTRY 
CODE DICTIONARY STARTS AT CODEFILE SEGMENT 9» 1 ENTRY 


LAST ERROR AT SEQUENCE NUMBER el WARNING 
wanae COMPILATION COMPLETE 
ELASPED TIME = 01 MINUTE» 37 SECONOS 
PROGRAM REQUIRES 14 DISK SEGMENTS OF 180 BYTES EACH. 
MEMORY REQUIREMENTS 
0000439 BYTES LARGEST CODE SEGMENT 
0000998 BYTES BASE“TO“LINIT AREA 
0000296 BYTES DICTIONARIES AND RUN STRUCTURE 
0000402 BYTES FILE BUFFERS & FILE INFO AREA - INCLUDES 129 BYTES 
«#72 T0 540 I[F DISK) FOR EACH FILE 
0002135 BYTES ESTIMATED MEMORY REQUIRED TQ RUN IF ALL FILES OPEN 
129 SYMBOLIC RECOROS COMPILED AT 790740 RECORDS PER MINUTE. 
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